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uattro," our professional Quattro gives you 
spreadsheet proves there presentation-quality 
are better and faster ways  øraphics 


to do everything. To do graphics. 
To recalculate. To do macros. To 
save and retrieve. To search, 
sort, load. To do anything and 
everything that state-of-the-art 
spreadsheets should do. 


Quattro brings new highs in 
quality graphics to your spread- 
sheet. It also brings new variety 
and diversity to the kinds of 
graphs and graphics you can 
produce from your spreadsheet, 
and you can produce hard copy 
of your graphics—with either 
printer or plotter— without 
leaving the spreadsheet. All you 
do is hit "Print." Quattro makes 
it easy to get hard copy—and 
you don't have to buy a separate 
graphics program. 
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Naturally, Quattro 
has PostScript support 


Quattro is state of the art, so 
of course it supports PostScript" 
—now the industry standard. 
Quattro merges desktop publish- 
ing into spreadsheets, lets you 
use Lomorrow's technology today, 
and gives you access to all the 
latest laser printers and the pro- 
fessional results they provide. 


Technical superiority 
means product superiority 
Lotus Development, makers of 

1-2-3," is bigger by factors than 
Borland. Bigger, not better. 
Technical superiority is a 
Borland trademark, and Quattro 


is fresh proof that it produces a 
better product. 


For ina IBM PS/2^ 3nd the IBM” and Compaq" amies 
of personal compulers and all 100% compatibles 


&& Quattro has features that 
1-2-3 users will want—belter 
graphics, easier macros, no copy 
protection—plus compatibility 
with the files and keystrokes 
they already use. 

Michael J. Miller. Infoworid 9 J 
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Inventory Levels 


“What we show you" 


Quattro recalculates 
a lot faster than 
you-know-who 


The smartest and fastest way 
to recalculate a spreadsheet is to 
do what Quattro does, something 
called "intelligent гесаіс,'' 
which in English means you only 
re-count the numbers that count. 

[n a spreadsheet, not all 
numbers are born equal. and 
changing one number doesn't 
always change everything. 
Quattro recalculates just the 
formulas that matter, not all the 
formulas it knows. (You wouldn't 
reshoot a whole movie just 
because you changed one scene, 

but unfortunately, that's the 
way 1-2-3 does it—and 
that's why it takes 
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"What they show you" 


Quattro demystifies 
macros and makes your 
work go faster 


Using macros—electronic 
shortcuts—is easy with Quattro. 
Quattro offers a complete macro 
debugging environment and puts 
you in control as you "'single- 
step" or fast-forward through 
your macros. Quattro's "Macro 
Learn Mode” lets you record 
macros as you work—which is 
something 1-2-3 users have been 
waiting for—and the wait is 
over. 


You can't lose with Quattro 


If you forget to close and save 
your spreadsheet—or a power 
outage shuts down your compu- 
ter—all is not lost. Quattro auto- 
matically keeps track of every 
change you've made to the 
spreadsheet during the session, 
so if disaster strikes, it misses. 


Quattro lets you build 
your own menus 

Quattro includes a Menu 
Builder that lets you customize 
menus. Coupled with macros, 
this application development 
feature allows you to create 
dedicated applications quickly 
and easily. 


Quattro includes SQZ!* 
Plus data compression 


A special implementation of 
SQZ! Plus, the spreadsheet file 
compression utility, is built into 


Quattro and comes to you ab- 
solutely free. SQZ! Plus for 
Quattro automatically compacts 
and expands Quattro spread- 
sheets by up to 95% during 
file saving and retrieving. 


You know how 
to use Quattro 

You can tell Quattro to 
respond to 1-2-3 commands. You 
don't have to learn a whole new 
program. Quattro works directly 
with all 1-2-3 file formats. No 
importing/exporting or macro 
translation is required. 

Quattro can also directly load 
and save ASCII, Paradox,* and 
dBASE,” files. 

Compatible with 1-2-3? Yes. 
Faster than 1-2-3? Yes. 
Technically superior to 1-2-3? Yes. 
Half the price of 1-2-3? Yes! 
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Quattro: 

Twice the speed. 
Twice the power. У 
Half the price. — * — _ 
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Quattro: The Professional Spreadsheet 


1987 


1970 1978 1982 
NAND-HELD CALCULATOR VISICALC" LOTUS 1-2-2" QUATTRO- 
Get Quattro, the profes- of 1-2-3. It's compatible with all 
sional spreadsheet for your existing 1-2-3 files—but it 
makes everything in them look 
kon і — {t's better, print better, and makes 
your work go faster. 


easy to use and it’s half the price 


Quattro: The Professional Spreadsheet 
ReCalc Cash Flow Model (5K celis) ET 2.90 sec. | 
Delete Row 15K сей (Recalc Time} ‚78 see. 
Load File (15K celis) 15.9 sec. | Bs. | 
Раде Down {At 1o А1000] 122 sec. БЕ 


Presentation-quality Graphics 


Graph Types 

Integrated Graph Printing 
Fuil Graph Customization 
On-Screan Font Styles 
PostScript Support 


Menu Shortcuts 
ull-down menus 

Point and Press Editing 

Automatic Installation 


Macro Learn Mode 
Maximum Number of Macros 


Single Step Macro Debugging Environment 


3247.50 
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Benchmark details available upon request. 60-D&y Money-Back Guarantee * 


For the dealer nearest you 
or a brochure, 


Call (800) 543-7543 
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Introducing HIWIRE 


Wintek's smARTWORK" is 
used by thousands of engi- 
neers to design printed-circuit 
boards. Now Wintek intro- 
duces HIWIRE, an electronic- 
schematic program that is 
easy to learn and use. 

With a click of the mouse 
button, you can extract sym- 
bols from our library of over 
700 common components and 
connect them with wires and 
buses. You can also easily 
modify the library's symbols or 
create your own by combining 
labels, lines, and arcs. 


HiWIRE Advantages 


Q Easy-to-learn mouse/menu- 
driven operation 

O Complete documentation 
and tutorial 

Г] Extensive TTL, CMOS, micro- 
processor, and discrete- 
component libraries 

L] Rubberbanding 


My | 


Q Moving, copying, mirroring, 
and rotating of symbols 

O Text-string searching 

С Multiple display windows 

С High-quality schematics 
from printers and plotters 

L] Hierarchical-design sup- 
port; netlist and bill-of- 
materials utilities 

С Schematic/layout cross 
checking 

(1 800 number for free tech- 
nical support 


System Requirements 


О IBM Personal Computer, 
PC XT, or PC AT with 320K 
RAM, parallel printer port, 
2 disk drives, and DOS V2.0 
or later 

О IBM Color/Graphics 
Adapter or EGA with RGB 
color monitor 

O Microsoft Mouse 

O IBM Graphics Printer or 
Epson FX/MXJ/RX-series 
dot-matrix printer, and/or: 


O Houston Instrument DMP-40, 
41, 42, 54, 52 or Hewlett- 
Packard 7470, 7475, 7550, 
7580, 7585, 7586 plotter 


High Performance at Low Cost 


At $895, HIWIRE delivers 
quality schematics quickly 
and easily. You don't need 
to guess whether or not HIWIRE 
is right for you. Our money- 
back guarantee lets you try 
it for 30 days at absolutely 
no risk. Call (800) 742-6809 
toll free today and put HiWIRE 
to work tomorrow. 


Wintek Corporation 

1804 South Street 

Lafayette, IN 47904-2993 
Telephone: (800) 742-6809 

or in Indiana (347) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


| |® 
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"HIWIRE" is a trademark, and “smARTWORK™, 
“Wintek", and the Wintek logo are registered 
trademorks of Wintek Corporation. 
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EDITORIAL 


Graphics, DTP, and Price Wars 

As I write this, I’m on my way to the 
National Computer Graphics Association 
show in Anaheim, California. It promises 
to be a good show since the field of com- 
puter graphics is undergoing rapid 
growth and maturation on both the hard- 
ware and software fronts. 

For example, in anticipation of the 
show, we've been working behind the 
scenes with a major hardware manufac- 
turer to obtain early coverage of a new, 
highly sophisticated graphics copro- 
cessor that will let your IBM PC compat- 
ible handle graphics primitives and oper- 
ations (e.g., area fills, arc and line draws, 
and rotations) with a speed you might 
normally associate with workstations. 
We'll get the specifics and present them 
to you in an upcoming issue. 

Other major players exhibiting at 
NCGA include AST Research (showing 
new VGA cards), Jasmine Technologies 
(with its latest Rembrandt board/monitor 
combos for the Macintosh), Texas Instru- 
ments, Mitsubishi, Seiko [nstruments, 
Chips and Technologies, Adra Systems, 
Autodesk, and many more. 

Less familiar companies will be there 
in abundance, too. One I am looking for- 
ward to seeing is Nth Graphics, which 
will be showing its parallel-processing 
transputer-based IBM PC-compatible 
graphics cards that can write 40,000 
three-dimensional vectors per second or 
draw 10,000 constant-shaded polygons 
(with 500 pixels each) per second. This is 
the first transputer-based graphics card 
Гуе heard of. 

Control Systems will be showing its 
new VGA-compatible graphics controller 
for the PS/2; it offers 1024- by 768-pixel 
noninterlaced output, plus a zoom feature 
that gives you a virtual resolution of 
16,000 by 12,000. : 

Оп the software side, Circuit Studio 
has introduced Velocity. This is a three- 
dimensional motion control] and video 
animatio. package that lets you specify 
complex on-screen motions for manipu- 
lating solid, shaded objects in real time. 
Circuit Studio's background is in TV 
graphics, and it shows: Velocity supports 
ultrahigh resolution of up to 8000 lines 
for truly professional-looking, broadcast- 
quality results. 

There's lots more, and it's all inspir- 
ing, even for noncomputer graphics ap- 
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plications: a timely inspiration, because 
we're engaged in a graphics redesign of 
BY TE—a freshening up and sprucing up 
of BYTE's classic appearance. 

Not that there's anything shabby about 
the way we are now: BYTE recently won 
11 awards in the regional Society for 
Technical Communication's graphics 
competition, and we're now entered in 
the international competition. 

Also, our June 1987 cover recently 
was judged the “Best Newsstand Cover 
for 1987" among all computer magazines 
in Magazine & Bookseller's national 
competition. 

BYTE's classic visual style arose from 
two beliefs: first, the conviction that an 
authoritative publication need not be 
drab; and second, the equally certain 
knowledge that screaming colors, half- 
empty pages, and jumbled headline types 
were no substitute for solid content. 

But even a winning design can be im- 
proved. Just as we're working to make 
BYTE's text more readable and inviting 
without compromising our traditional 
editorial excellence, we also are looking 
to make every page as visually appealing 
as possible without losing the classic 
aesthetic we've defined over the years. 
You'll see the results in a few months; we 
think you'll like our new look. 


Who Needs DTP? 

There's publishing and then there's pub- 
lishing: At the desktop end, the pace is 
fast and furious—some estimates show 


desktop publishing (DTP) growing at the 
almost unbelievable annual compound 


growth rate of 47 percent. 

À full 36 percent of BYTE subscribers 
plan to fuel that fire by picking up DTP 
software sometime this year, edging out 
the 35 percent who plan to buy conven- 
tional word-processing software. But a 
new class of word-processing software 
may change that balance, and it's the sub- 
ject of this month's Product Focus: high- 
end word-processing packages that have 
some of the features found in DTP 
packages. 

For people who need a modest amount 
of page-layout ability coupled with 
world-class word-processing features, 
these hybrid packages could save money 
and time. They're worth a look. As is 
true with most BYTE articles, this one 
goes beyond the mere recitation of facts. 


In this case, Lamont Wood provides use- 
ful definitions of just what does—and 
does not—constitute true DTP. 

Moving away from the nitty-gritty of 
workhorse software, this month's In 
Depth section (superbly illustrated by 
cover artist Robert Tinney) offers some 
welcome perspective on CPU architec- 
ture. These articles detail how funda- 
mental design decisions made years ago 
in 4- and 8-bit chips still affect the perfor- 
mance and capabilities of today's 32-bit 
architectures and will affect tomorrow's 
designs, like 80486, 68030, and reduced- 
instruction-set-computer chips. 

Speaking of tomorrow's designs, you 
no longer have to wait for Apple's long- 
rumored portable Mac: The third-party 
Dynamac portable already exists. It is 
pricey (like all Mac things, unfortu- 
nately), but it's loaded and comes with a 
screen that offers even higher resolution 
than that of standard Macs. Nice stuff. 
It’s reviewed in this issue. 

On the Intel side, with more competi- 
tion, the 80386 price wars are creating a 
consumer's paradise. Recently, I decided 
to take the upgrade plunge when even re- 
ligious use of data-compression utilities 
wouldn't let me shoehorn another byte 
into my home computer's hard disk 
drive. (It wasn't an easy decision to 
make; Although working at BYTE lets 
me try all manner of very nice, no-holds- 
barred hardware, I still shop carefully for 
my home-use equipment, which I pay for 
myself.) 

After checking out our reviews and 
spelunking in BYTE's ad pages, I dis- 
covered a fantastic buy on a mail-order 
80386-based machine, checked on the 
company with the Better Business 
Bureau, and phoned in my order. 

I now have a very fast, very inexpen- 
sive 80386-based machine with a large 
monitor, ample memory, and a fat, fast 
hard disk drive. It’s wonderful. [ can't 
believe I waited this long to get an 80386 
for home use. The difference in real pro- 
ductivity is amazing—I honestly get more 
done in less time, which makes after- 
hours work a lot easier to take. If you 
haven't looked at prices recently, you 
owe it to yourself to do so: 80386 up- 
grades are probably a lot less expensive 


than you think. 
—Fred Langa 
Editor in Chief 
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Have you read 
the latest from 


PC Magazine 
about ALR’s 


FlexCache?” 


The sone 2 
80386 technology | 


with the power of 
advanced FlexCache 
architecture. __ 


Compatible 
Novell, DOS 3.x, 
SCO Xenix 386, 05/2 


“Even Compaq's 
DeskPro 386/220 
eats the dust made 
by the ALR 
FlexCache 20386...” 


-PC Magazine, March 15, 1988 


8 BYTE * MAY 1988 


he philosophy of getting more for 

your money has become an 
unbroken tradition with ALR. A 
tradition that has been recognized by 
all the major trade journals with 
excellent reviews. 


ALR 386/220, PC magazine's д 
choice as "The Best of 1987 9 


magazine's choice as "The Best of 
1987", ALR extends its product line 
and introduces the FlexCache 386 
series. Now the fastest PCs available, 
the FlexCache 386 series approach 
minicomputer proportions and offer 
two new ways to get the most for your 
money: 


FlexCache 16386 - 
a 16MHz, 0-wait-state, 
80386 / 82385 based system. 


FlexCache 20386 - 
а 20MHz, 0-wait-state, 
80386/82385 based system. 


Both systems have ALR's advanced 
FlexCache architecture. The flexible 
dual bus design provides a wide open, 
high-speed data channel for up to 60% 
faster CPU/memory through-put 

than the IBM PS/2 model 80-071 with 
the much touted microchannel 
architecture. 


ALR 
FlexCache UN 
20386 - 150  DESKPRO 


$7490, көген 


Power Meter Performance Index 


FlexCache 386 series edge out Compaq's 
DESKPRO 386/20 & DESKPRO 386 in 


CPU/memory aggregate performance test. 


The cache memory controller can 
eliminate wait-states 95% of the time 


by keeping frequently used data close 
at hand, eliminating the need for the 
CPU to address main memory. This 
powerful blend of enhancements 
allows a FlexCache 16MHz CPU to 
move data along as fast as many 
20MHz CPUs and a FlexCache 20MHz 
CPU to move data even faster than a 
Compaq DESKPRO 386/20". 


The FlexCache 386 series comes 
equipped with the most fixed disk 
capacity for your money. The 
FlexCache 16386 has a 66 or 100 
megabyte fixed disk. 


The FlexCache 20386 will give 
you an extra 45,000 pages of 
document disk storage for free. 


The FlexCache 20386 comes with 
either a 100, 150, or 300 megabyte fixed 
disk. The FlexCache 20386 will give 
you an extra 45,000 pages of document 
disk storage for free when you 
compare it to the performance and 
price of Compaq's DESKPRO 386/20 
model 60. 


Disk Capacities & Transfer Rates 


FlexCache 386 fixed disks store more pages of 
documents and achieve transfer rates of up 
to twice that of the competition. 


FlexCache hard disk controllers 
transfer a full track of data in one disk 
revolution (1:1 interleave) instead of 
several disk revolutions as with (2:1 
interleave) most current systems. Full 
track data transfering plus ESDI 
(Enhanced Small Device Interface) 
look-ahead buffering, turns what 

used to be a data traffic bottleneck into 
a super high-speed corridor. 


Circle 11 on Reader Service Card (DEALERS: 12) 


So, FlexCache 386 systems achieve 
transfer rates twice that of Compaq's 
DESKPRO 386 and 386/20 model 60. 


Advanced Logic Research offers the 
FlexCache 386 series as a powerful 
solution for today's business growth 
and performance needs. The 
FlexCache series offers power and 
expansion possibilities not easily 
exhausted. The minicomputer-style 
chassis of FlexCache 20386 offers space 
for five internal peripheral devices, 
allowing more data storage devices 
than any other PC available. With the 
money you save on a FlexCache 
system you can afford additional data 
storage options. 


ALR 
FlexCache 
20386 -150 
$ 7490," 


Compaq 3.5" support 
DESKPRO 
386/20 Full height 


$7490.” 
Full height 


Half height 
Half height 


Internal Device Support 


With the future in mind, the FlexCache 
20386 is built to accomodate growth. 


To make some serious feature and 
cost comparisons give ALR a call at 
(800) 366-2574 for the name of the 
dealer nearest you. 


FlexCache 386 
Series Specifications 


ALR designed and proven muititoyer 
system board 

Socketed for 80387 support 

1MB 32 bit RAM, expandable to 2B on 
system boord 

0-мой-зісіе coche memory controller 
with Hts own 32KB of high-speed (35 ns) 
static RAM 

Enhanced 101 keyboard 

Phoenix BIOS 

Dual drive support 

05/2 compatible 


FlexCache 16386 Model 60 ...$4690** 


FlexCoche 386 series specifications 
80386 CPU with 16MH2 system clock 
80387 suppor with 16MHz clock 
Mbyte <30ms hard disk 


FiexCache 16386 Model 100...$5690€ 


НехСосһа 386 seres specifications 
80386 CPU with 16MHz system clock 
80387 support with 15MHz clock 
100Mbyte <30ms hard disk 


FlexCache 20386 Model 40...$5990€ 


RexCoche 386 series specifications 
80386 CPU with 2ОМН2 system clock 
80387 support with МАН? clock 
ó6Mbyte «3Oms hard disk 


FiexCache 20386 Model 100... 9549024 


НәхСосһе 386 series specifications 
80386 CPU with 20MHz2 systern Clock 
80387 support with 20MHz clock 
100М0уе <30ms hard disk 


FlexCoche 20386 Model 150...$7490% 


НәхСоасһе 386 seres specifications 
80386 CPU with 20MHz system clock 
80387 support with 20MHz clock 
150Mbyte <23ms, track buffered. ESDI 
hard disk 


FiexCache 20386 Model 300... $9990% 


RexCoche 386 sedes specifications 
80386 CPU with 20MHz system clock 
80387 support with 20MHz clock 
300Mbyte «20ms, track buffered. ESD! 
hard disk 


AN — 


Advanced Logic Research, Inc. 


10 Chrysler, Irvine, CA 92718 
714-581-6770 

FAX: 714-581-9240 

Telex: 5106014525, 

Answer back Advanced Logic 


See us at Comdex Atlanta 


Booth #3934 


RexCache 6 a trademark of Advanced 
Logic Research. Inc. Compaq. DESKPRO 
386 & 386/20 are trademarks of Compacy 


er Corp. 
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Г Create a high 
capacity Diskette | 
with no capacity — 
- for error. | 
Маке no mistake. Every ” 
bit, every byte, on every 
track of each BASF 5.25” 
| HD Diskette is certified 
100% error-free and 
warranted for life.Call 800- 
343-4600 for the name 
of your nearest supplier. 
The Spirit of Innovation. 
Circle 39 on Reader Service Card 
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Staff-written highlights of developments 


MICROBYTES 


in technology and the microcomputer industry 


Getting Small: Engineers Put Print Head 


on a Chip 


If a prototype “thermal print head on a 
chip" is any indication of things to 
come, thermal printers will continue to 
get smaller and less expensive. The 
CMOS chip, developed by Sony engi- 
neers in Japan, provides a density of 180 
dots per inch with a dot pitch of 140 
micrometers for character printing, and 
8 dots per millimeter and a dot pitch of 
125 um for graphics printing. Current 
versions of the chip measure less than 

\ by И, inch. Finer lithography will lead 
to resolutions as high as 32 dots per 
mm, according to Yuji Hayashi, one of 
the engineers on the project. 

The silicon chip holds heating ele- 
ments, power transistors, enable gates, 
latches, and shift registers. For graph- 
ics printing, it uses 11,448 thin-film 
transistors; for character printing, it 
uses only 1272 transistors. 

Although engineers have for some 
time tried to develop thermal print heads 
on a chip, they have been stymied by 
their inability to integrate heating ele- 
ments and drivers on a single chip be- 


Apple's Sculley to Lone Users: “Hang in There" 


As the Apple/DEC Computing Center 
drew crowds at the Dexpo show in New 
York recently, some longtime users of 
Apple computers tried to gauge the ef- 
fects of the “repositioning” of the per- 
sonal computer company. Connectivity 
between groups of users is certainly 
more readily available, but what about 
the single user, who has traditionally 
been Apple's installed base? What are 
Apple's plans for the people who don't 
need to tie into a VAX or who don't want 
to work with a “workgroup”? 

"Single users should hang in there,” 
Apple CEO John Sculley told Micro- 


cause silicon has a high thermal conduc- 
tivity, making it impossible for the 
silicon substrate to hold the necessary 
heat. 

With the Sony chip, which has a 
quartz substrate, the highest temperature 
point on the chip—about 50° C—is at 
the center of the heating element. This 
ensures that the heating elements do 
not adversely affect the driving circuits, 
Sony engineers said. The variation be- 
tween conventional heating elements and 
power transistors is about 15 percent; 
with the Sony chip, the variation is only 
1 percent to 2 percent. 

Designers have also been unable to 
reduce the size of power transistors, so 
they had to resort to using inefficient 
wire bonds between heating elements 
and drivers. Sony got around this 
obstacle by using superthin-film transis- 
tors that resulted in relatively small 
drivers. 

Sony officials would not comment 
on when the chip might be used in an 
actual thermal printer. 


bytes Daily. “We introduced two new 
processors last year to meet the needs of 
our users. This year we are focusing on 
the extension of those machines into the 
multivendor workplace, which is 
important. 

" As has already been said, we are 
not going to introduce any new CPUs 
this year," Sculley said, “but that 
doesn't mean Apple has forgotten about 
the single user. Far from it. I think that 
'89 will bring new products that address 
the single user's needs with the kind of 
technology that people have come to ex- 
pect from Apple." 


Intel Designs C Compiler for Embedded 


Applications 


In the midst of the excitement about the 
80386 and protected-mode applications, 


processors are used with code in ROM 
to control data or processes. Unlike re- 


Nanobytes 


* That Dylan guy was right 
when he said the times are 
a-changin'. And if you need sup- 
porting evidence, look at what 
IBM executives have been 

doing: They've been commenting 
on unannounced products. Wil- 
liam Lowe, president of the Entry 
Systems Division, has been tell- 
ing just about everyone that the 
company will gradually move its 
entire PS/2 line up to the 80386, 
will come out with an 80286- 
based system in the vague range of 
$1300 to $2300, will release PC- 
DOS 3.4 sometime this year, and 
will deliver a 32-bit version of 
OS/2 next year. A Big Blue vice 
president said the company will 
roll out as many new systems this 
year as it did last year. Bigger 
hard disks in smaller packages 
were also promised. 

* So what's the deal with this 
new verbosity at IBM? Several in- 
dustry watchers say that IBM 
wants to keep its current custom- 
ers, and potential customers, 
from looking at equipment from 
other vendors who might deliv- 
er similar goods first. "We're go- 
ing to come out with some new 
products sometime, so don't go 
buying them elsewhere,” is how 
one observer interpreted IBM's 
pre-announcement announce- 
ments. 

* Personal computers at DEC 
sites aren't news anymore, but the 
rate of infiltration could be sur- 
prising. According to a survey 
taken at a recent DEC exhibi- 
tion, 84 percent of the attendees 
said they use an IBM PC or 
compatible at work; 54 percent 
said they use a Macintosh. With 
all the recent announcements of 
Macs-to- VAX connections, peo- 
ple at DEC sites will be able to 
use their Macintoshes for more 
than graphics and presentations. 
* Ashton-Tate chairman Ed 
Esber said a future version of 


programmable software applications continued 


continued 


it's easy to forget the huge market for 
embedded applications, in which micro- 
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dBASE for the Mac will be able 
to read dBASE programs from 
IBM-compatible systems. Esber 
conceded that it was maybe a mis- 
take not to have implemented 

that power in the initial version. 

* Tandy and Apple computers 
each represent 23 percent of the 
models sold through computer 
stores (including Tandy computer 
stores) last year, according to 
figures from the research firm 
InfoCorp (Cupertino, CA). The 
numbers are based on monthly 
sales. The statistics as quoted 

say that IBM computers made up 
. 17 percent of sales, and Com- 
paqs made up 6 percent, followed 
by Epson and Leading Edge with 
4 percent each, AT&T with 2 per- 
cent, and the popular "Other" at 
20 percent. 

* Addison-Wesley (Reading, 
MA) will publish a new volume in 
its series on Adobe PostScript. 
The new tome, PostScript Lan- 
guage Program Design, is aimed 
at software developers who need 
more information on the me- 
chanics of the page-description 
language. It will sell for $22.95. 
* Sharp Electronics (Mahwah, 
NJ) knocked $300 off the price of 
its PC-4501 laptop computer. 
The little unit now sells for $995; 
it comes with a supertwist LCD 
screen, a 34-inch floppy disk 
drive, a parallel port, and 256K 
bytes of memory. 

* Votan (Fremont, CA) has 
given voice-recognition capability 
to its IBM PC-based TeleCenter 
voice-mail system. A new soft- 
ware module lets an authorized 
caller step through the mail menu 
by talking, rather than pushing 
phone buttons. Unlike other voice- 
mail systems, TeleCenter with 
the Voice Entry module lets you 
check in from a rotary phone 
rather than requiring a push- 
button model. 

* Applied Reasoning (Cam- 
bridge, MA) lowered the price of 
its PC-Elevator 386 accelerator 
for the IBM PC, XT, and AT to 
$1795 and added a few things, 
most notably the ability to use 
more forms of memory, includ- 
ing as much as 13 megabytes on 
the board (it comes with 1 mega- 
byte), motherboard RAM of the 
host machine, extended mem- 
ory, and expanded memory. 


continued 
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that you run on a microcomputer, em- 
bedded applications must reside in ab- 
solute addresses in ROM. Microcon- 
trollers are being used in everything 
from laser printers to lawn sprinklers 
to refrigerators. 

To facilitate writing the program 
code that controls these embedded 
microprocessors, Intel's Development 
Tools Operation (Hillsboro, OR) is 
bringing out a new C compiler, the 
iC-86 R4.0, which generates pre- 
defined machine functions and “КОМ- 
able" code, which would normally re- 
quire assembly language routines using à 
standard compiler. The iC-86 compiler 
functions include the ability to set regis- 
ter flags and enable or disable inter- 
rupts directly, thus avoiding the debug- 
ging and maintenance complications 
inherent in assembly language. 

The use of predefined machine func- 


tions reduces the overhead associated 
with assembly language and improves 
performance, according to Intel spokes- 
persons. The iC-86 compiler has a 
“locator” that lets you specify absolute 
memory addresses for storing the code 
in ROM. 

The iC-86 is designed to work with 
Intel's line of in-circuit emulators (ICEs) 
to allow full symbolic debugging of the 
program to be downloaded into the 
microprocessor. An ICE from Intel 
costs about $7000 for the 8086/80286 
and about $15,000 for the 80386. AI- 
though you can use iC-86 with 80286 or 
80386, it is designed for use only in 
the processor's real mode. 

The new compiler is priced at $750 
and is currently available with prepro- 
duction libraries. Updated libraries 
will be shipped at no additional cost in 
July, Intel said. 


Scoff If You Must, But Ада Is “Doomed to 


Success" 


Calling Ada “everybody’s six favorite 
programming languages," Hewlett- 
Packard's Larry Rosler told a group of 
developers in San Francisco recently that 
the language is “doomed to success. ” 
Rosler, manager of HP's Computer Lan- 
guages Laboratory, said that Ada “15 
exactly in the same situation as COBOL 
was 25 years ago. Everybody scoffed 
at it, but today 85 percent of all code is 
COBOL.” Rosler doesn't necessarily 
claim that Ada is the best programming 
language available to developers, but 
he did say it will be a “commercial 
success." 

The rise of Ada will be largely due 
to Department of Defense and other gov- 
ernment agency requirements. As 
Rosler pointed out, the DoD requires 
that Ada be used in all embedded sys- 
tems and, more recently, has extended 
the Ada mandate to all programming- 
related projects, embedded or not. Other 
parts of the government are following 
suit. Rosler added that, even though 
Unix is being pushed as an operating 
system standard in government environ- 
ments, “if you want Unix to be a suc- 
cess, it is inevitable that it will be Unix 


with Ada." Recent reports indicate that 
the government currently spends more 
than $20 billion a year on program- 
ming projects, a figure that does not in- 
clude hardware or software purchases. 

One thing that will help make Ada a 
commercial success, said Rosler, is the 
vast number of Ada-trained program- 
mers who will filter down from govern- 
ment projects to develop commercial 
applications. “They [Ada programmers] 
will do indirectly what students did to 
C," said Rosler. “For Ada, this will 
mean a thrust from above [the govern- 
ment] and from underneath 
[programmers]. " 

Even though Ada critics say the lan- 
guage is bulky, it has standard tools and 
was created with portability in mind, 
Rosler said. Ada also offers some of the 
object-oriented features that C + + 
provides. With Ada, everything is in 
there," he said, “that is, if you know 
how to look." 

C++ developer Bjarne Stroustrup 
agreed with Rosler, saying that “Ада 
will succeed because it is the only lan- 
guage people are willing to throw tens of 
billions of dollars at.” 


ISDN Demo Works, But Is Demand for It 


Here Yet? 


Predicting an "ISDN explosion" with- 
in the next couple of years, AT&T, Pa- 
cific Bell, and Lockheed demonstrated 
in California recently some of the 

powerful capabilities of Integrated Ser- 
vices Digital Network (ISDN) technol- 


ogy. (ISDN divides a standard two- 

wire telephone line into three digital 

channels [B, D, and Н] capable of si- 

multaneously transmitting voice, data, 

and video over a single wire.) "ISDN 
continued 


At a special low 
introductory price! 


WATCOM announces a new team of high- 
performance C language development 
systems that deliver proven superior results. 
Both are avaliable now, at low introductory 
prices, for IBM PCs, PS/2s, and 
compatibles. 


Best of Both Worlds. 


Both systems are optimizers. Express C 


optimizes your time, WATCOM C6.0 optimizes 


your code. You win both ways! 


WATCOM C60 


This unique development system 
produces the fastest execution speeds and 
smallest code available, as shown in 


Discover a new world 
of C performance. 


exiended memory 


Software Credentials 
WATCOM C6.0 is the product of 20 years 
of computer language experience dating back 
to the creation of WATFOR in 1965. Our 
commitment to technical support matches our 
commitment to deliver the world's fastest and 


System Requirements 
‚ System: ІВМ PC, PC ХТ, 
PC AT, PS/2, or true 


compatible 

“ Recommended memory: 
512K 

* Operating system: 
PC-DOS or MS-DOS, 
version 2.0 or later. 


With the WATCOM VIDEO debugger you can debug large applicalions without 


most productive programming tools. With more 
than 400,000 software products in worldwide 
use and site licensing available for multiple 
machines and networks, you simply cannot 
find a better source of software development 
tools. 


WATCOM Express C 


The fastest, tightest code 
(8787 memory пу) 


benchmark tests against Microsoft C5.0 and 
Turbo C. It includes the new WATCOM 


For the Fastest 


VIDEO Debu hich diagnoses = F me 
elusive bugs Without the рва даи. > ER 12 130! = ITA L erations Development 
memory even In very large programs. Environment. 


992 =” 1246 1" = 1144 | 
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WATCOMCS&O Merma C30 Тотю C 
"IBM PC XT 


WATCOM C6.0 comes with a copy of 
Express C and offers a broad spectrum of 
advantages including: Extensive fine-tuning 
capabilities. A sophisticated register 


This seamless development environment 
offers high speed compilation and the 
ultimate In programming ease. it is an 


allocation scheme that eliminates many —— | integrated editor, compiler, debugger, linker 
costly memory references. True register 150 — | 184 159 and run-time system. With unexcelled 

rrr Hg Flow analysis. Altogether k allows 7 27 эй 2-- ай diagnostic capabilities, it quickly checks 
your code to run its quickest. 1001 "| 123: KL apparently correct code and uncovers 


ы” | BP 
WATCOMC&.O соон CS 0 
"ФА PS 2 Mods 60 


common or difficult bugs that other compliers 
miss. Express C provides you with reliable 
code and exceptional productivity. 


Unparalleled Productivity 


Without a doubt, WATCOM C6.0 is the 
ideal choice for all memory models, атай! 
to huge, and on systems with or without 
80x87. Its flexible run-time conventions aiso 
allow efficient interfacing with a wide range 
of libraries and language processors. 


Татта Tome (comp в brie 
14,12 


{Л Ful ANS! C Compiler ©} Overiay Linker 
Superlative Performance peter по 
Complier [7 Disassembier 57 Iegrated Debugger g 
© Visual interactive Debugger (7) Overlay Linker ГЛ Ful ANSI C Run-time 
Ubrary 


[Л Ful ANS! C Run-time 


[7 integrated ігкегловгдег 

©] Or-iine нер Text 

М WATCOM C Library 
Reterence 

A WATCOM Express C User's 
Guide 
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and Library References 
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* Extended Systems (Boise, 
ID) has a new device that lets four 
computers share an HP LaserJet 
II printer. The ShareSpool board 
slips into the printer's extra I/O 
slot and talks directly to the 
printer backplane. The company 
says the $495 device provides 
"true simultaneous inputs,” has 
a 256K-byte memory buffer, and 
is totally transparent to the 
users. 

* Sony Microsystems (Palo 
Alto, CA), the new arm of the 
electronics giant, is seeking de- 
velopers to work with its NEWS 
workstations, a line of Unix- 
based 32-bit computers. Sony is 
aiming the systems, which range 
in price from $3995 to $19,900, at 
CAD and publishing markets. 

* Tiara Computer Systems 
(Mountain View, CA) has a new 
adapter card that links 386-based 
personal computers to Ethernet 
networks. The $395 LanCard E- 
386 fits in a short slot and oper- 
ates at 16 MHz with no wait 
states. 


capability is here today,” said AT&T 
spokesperson Jerry Herman, while Pa- 
cific Bell’s Pat Bergmann added that 
“ISDN is where we are migrating our 
customers. ” 

The beauty of ISDN, its proponents 
say, is that it will enable personal com- 
puter users who now have two or more 
phone lines running into their offices— 
one for voice phone and one for a 
modem—to have a single phone line that 
can be used simultaneously for both 
voice and data transmission. Instead of a 
standard phone and modem, you would 
need a phone with a built-in terminal 
adapter. Your computer would be con- 
nected to the phone, which would, in 
turn, be connected to the wall jack. No 
other modifications would be needed. 
However, your central telephone office 
would have to have an ISDN telephone 
service switch installed. 

Herman emphasized that ISDN will 
not be adapted by users or local phone 
companies until it is at least as cheap 
as today's methods. “Рог ISDN to make 
any sense, it will have to be less expen- 
sive than existing telephone lines,” he 
said. Estimates are that ISDN costs are 
from 1.5 to 1.6 times that of current 
technology. When ISDN benefits reach 
a low enough cost, Herman said, we will 
see companies aggressively attacking 


the potentially multibillion-dollar ISDN 
market. 

Herman told us that “there are a ton 
of companies, including Apple, working 
on ISDN products" and that we should 
begin to see those products within the 
next year. 

As part of its demonstration, the 
companies connected three MS-DOS- 
based AT&T PC 6300s and accompa- 
nying voice/data phones via standard 
phone lines. After establishing voice 
communication with users at the other 
PCs, Herman sent and received files 
(created with Microsoft Word) while 
talking on the same phone line. In this 
instance, packet-switched data was trav- 
eling over one channel while voice 
communication went over another. 

The PCs were using unmodified 
EZLAN communications software. Her- 
man added that they had previously 
used unmodified versions of Crosstalk to 
accomplish the same operations. In a 
separate demo, files were transferred 
from a Macintosh SE to a Mac II, both 
running unmodified MacTerminal soft- 
ware. In another demonstration, video 
was transmitted at 64K bits per second 
over standard phone lines using CLI's 
Rembrandt hardware; remote video cam- 
eras were connected to telephone lines 
and simply dialed up. 


GaAs Chip Beats the Clock; Designers Claim at Least 100 GHz 


A gallium-arsenide-based IC, built by 
researchers at Stanford University's Ul- 
trafast Electronics Laboratory, is per- 
forming at such high levels that its de- 
signers say they're having trouble 
measuring its speed. So far, they say, 
they've determined that the chip is run- 
ning at least at 100 gigahertz (GHz), or 
100 billion cycles per second, which is 
about 10,000 times faster than standard 
16-MHz microprocessors. 

What's particularly unique about the 
chip, said Mark Rodwell, one of its de- 
velopers, is that it's based on “very 
simple ideas that were conceived in the 
early 1960s but that no one ever built." 
Rodwell said that “the real conceptual 
breakthrough for the chip is that we 


took old ideas and made the sort of de- 
vice that can be developed only with 
today's technologies. "' 

The new circuit is basically a non- 
linear transmission line that may eventu- 
ally replace the step-recovery diodes 
used in today's high-performance elec- 
tronic measuring devices. Rodwell said 
the circuit itself consists of a transmis- 
sion line that has Shockley diodes at- 
tached at regular intervals. Since the di- 
odes provide reverse bias, the different 
parts of the line have different voltages, 
and, as a signal travels down the line, 
its “рагі” travel at different speeds, 
each successively faster. 

The chip will be used initially to 
generate pulses for driving high-speed 


measuring devices that will have a time 
resolution comparable to that of a laser- 
based system. Such a device would 

also be much smaller, less complex, and 
less expensive than current measure- 
ment systems. Among those devices 
might be a diode-sampling oscillo- 
scope. (Some of today's measurement 
devices can also get up to 100 GHz; 
however, they do so by generating 
10-GHz signals that are then mixed to 
generate detect signals of much higher 
frequency. The new chip will generate 
the higher-frequency signals directly.) 
These higher-performance measure- 
ment devices, said Rodwell, will make 
possible the development of ultrahigh- 
speed computers. 


Scoreboarding Boosts Speed of Forthcoming Intel Processors 


Intel (Hillsboro, OR) has resurrected a 
relatively old approach to circuit design 
in order to boost performance on its 
emerging generation of microprocessors. 
The on-chip circuitry, called “register 
scoreboarding, " essentially separates 
memory reads from the operation that 
uses the memory. (Or, in more technical 
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terms, scoreboarding decouples the ex- 
ternal memory access latency from the 
microprocessor's instruction execu- 
tion.) The net result is that the average 
access time of the memory subsystem 
is lowered, since the microprocessor 
does not have to spend so much time 
waiting for memory access to be com- 


pleted. Because high-performance 
microprocessors are executing more in- 
structions in fewer cycles, the memory 
system gets slowed even more. 
According to Intel engineer Glen 
Hinton, scoreboarding has provided 
average performance increases of from 
continued 


| WHEN YOU WANT 
THE BEST, YOU CAN ALWAYS 
DEPEND ON THE FIRST. 


You only want the best. You want it first. And, you work 
hard to get it. When you choose Wells American's А xStar® 
microcomputers, that's exactly what you get. Not only the 
best, but also the first. 


Wells American was the first to release a 12MHz AT class 
computer. The first with 14MHz. The first with a no-hassle 31 
day money-back guarantee. And yes—we were even the first in 
business. We've been making microcomputers longer than 
ІВМ, Compaq? and ApplePIn fact, we've probably 
been making them longer than anybody. 


Our å x Star computers are the only РС/АТ 
compatibles that can run at 6, 8, 10, 12 and 
14/16MHz. The press has rated them as "the best 
on the market" That's because they not only out- 
perform the competition, they're also less expen- 
sive. A 14MHz model with 20MB of storage sells 
for under $1800. Basic unit prices start as low as 
$995! But being best is more than just impressive 
statistics and low prices. It's also a lot of little 
"extras". Extras like a one year factory warranty, 
nationwide on-site service from GE and, heres 
another first, free schematics! 
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What does all this mean to yow? Simply put, it means we 
have the resources and the technology to provide you with the 
best. And to provide it first. And in a company with so many 
“firsts,” its not surprising that's how we rate our customers. As 
one noted computer publication said: "The effort that Wells 
American takes on behalf of its customers is remarkable, 
showing a degree of concern that a number of computer com- 
panies should copy" Of course, many have tried to do just 
that. But, according to our customers, no one comes close to 

matching our 15-year reputation for exceptional 
customer support. No one. 
The A*Star 
- Don' you think you deserve the best? Call us 
= at 803/796-7800 for details оп our special one 
month А ж Star trial offer. Do it today and you 
could have the "best" on your desk tomorrow 
moming. Isn't that what you really wanted 
in the first place? 


Wells American. 


3243 SUNSET BOULEVARD 
W. COLUMBIA, SOUTH CAROLINA 29169 


МАУ 1988 * BYTE 15 


MICROBYTES 


10 percent to 50 percent. Inlarge C pro- — bogging down of the system due to continues with the next instruction. The 
grams, for instance, Hinton said per- microprocessors operating at a higher source and destination registers of the 
formance gains have been about 10 per- frequency than the external bus pins. А new instruction are checked; if they are 
cent; in assembly language programs, more common, but more costly, alterna- busy, the instruction is canceled and is 
gains have been about 40 percent. Hin- tive is the use of an external memory then tried again later. If the registers are 
ton wouldn't say on which chips Intel cache. The basic approach was devel- not busy, however, the instruction is 
has implemented scoreboarding, but he oped in the late 1960s as a method of completed. 
did say it wasn't the 80386. “It can enabling concurrency on mainframe Hinton said scoreboarding is helpful 
help performance only with processors computers. only when the system uses independent 
that have wait states,” he explained. "Tt With scoreboarding, the read access instructions that execute concurrently 
[scoreboarding] lets the internal operation | is sent to the external bus controller and with the external bus access of the previ- 
proceed where wait states occur.” the destination register is marked as ous read access. With dependent in- 
Scoreboarding is simply one tech- busy whenever a memory read is exe- structions, execution is delayed until 
nique that designers can use to offset the cuted. Execution then immediately memory reads are complete. 


Lotus's Manzi Warns CD-ROM Developers: Don't Promise Too Much 


Sometimes stating the obvious is a that afflicted the mainframe and mini- Manzi, this is the promise of CD-ROM. 
good place to start. Jim Manzi, president computer industry 5 to 10 years ago. He "Customers don't care about the un- 
of Lotus Development (Cambridge, suggested that sometimes the best re- derlying technology. They just want use- 
МА), did just that when he told an audi- search and technological advancements ful information" and want to spend less 
ence at Microsoft's CD-ROM confer- come from an unexpected source: lis- time in front of their computers, he said. 
ence in Seattle that "customers won't tening to customers. "Our industry will be truly successful 
buy what they can't use.” Packing large amounts of raw data when it frees customers from their com- 
Manzi said the personal computer on a disk is not the ultimate objective of puters to spend more time thinking 
industry has a history of "overpromising CD-ROM, he said. “Тһеге” 5 more to it creatively.” 
and underdelivering," and he urged than loading data and producing a ge- One of the potential benefits of CD- 
developers not to make this mistake with пегіс lookup engine.” People are look- ROM, according to Manzi, is “freeing 
CD-ROM. Manzi warned against what ing for ways to transform raw data into customers from information middle- 
he termed the technological arrogance useful information; according to continued 
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With Mapinfo, More Ways 
Than Ever To Map Your Data 
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Pin Map. Automatically use your existing Thematic. Use our boundaries (state Presentation. Use powerful graphics Visual Database. Draw anything from 


database (from dBASE III or others) or county) or draw your own (sales commands to add your own titles, а floor plan to aircraft design. Store data 
with street maps that we can supply regions, election districts, etc.) Create legends and text. Create arrows, on any point or region. Create multiple 
Maps from over 300 U.S. cities and a database for the region (population, windows or callouts. Tum on or off labels — layers to add flexibility to your display. 
towns contain all addresses, accurate to average income, etc.) Color code of points, streets, bridges, regions, 

the correct block and side of the boundaries or entire regions based on etc. 


street. Type any address and Mapinfo parameters you define. 
will find it for you. Call to the screen 
your complete record 
And that's just a sample. If you need to map your data, Mapinfo can do it for as little as $750. IBM PC or 


100% compatibles, with 640K memory, a hard disk drive, and graphics capability. 


pe To order, call 1-800-FASTMAP In New York State, call 1-518-274-8673 (Telex 371-5584) 
Map anita) Mapinfo Corp., 200 Broadway, Troy, МҮ 12180 


dBASE Ill is a trademark of Ashton-Tate. ІВМ and IBM PC are trademarks of Intemational Business Machines Corp. 
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If you've got better things to do than debug pages and 

pages of code, you need ASYST? It’s the programming 
environment developed specifically for scientific and 

engineering applications. 


ASYST simplifies data analysis and graphic display. 
and integrates them with data acquisition. Using 
ASYST, vou can replace pages of low-level code with a 
few specialized commands. And it's easy to tailor to 
your changing applications. ASYST’s simple 
configuration menus and our technical support will 
get you up and running quickly—and keep you there. 


Call and discuss your application with one of our 
technical specialists. Or request. more information. 


Just make the next line of code you enter 
1-800-348-0033. It'll put you on-line with ASYST, 
thescientific way to program. 


Features: 

ва Analog-to-Digital, Digital-to-Analog, and Digital ГО Support 
B GPIB/IEEE-488 Interface 

B RS-232 Interface 

i Sophisticated Analysis and Graphics 


System requires ІВМ PC, XT, AT, or 100% compatible. 


SOFTWARE TECHNOLOGIES, INC 

100 Corporate Woods 

Rochester, NY 14623 
1-800-348-0033 (or 716-272-0070) 


System Developers: Ask about our new ASYST Run-time License. 
ASYST is a trademark of Asyst Software Technologies, Inc. 


IBM. IBM PC, IBM PC/XT and IBM PC/AT are registered trademarks 
of International Business Machines Corporation 
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DUNNET: YOUR 
TOCK-T0-CASH INTERFACE 


Mass pongo is a useful computer facility; but when applied to computers and electronic equipment in a sales context, it means 
ed up, instead of working for you. 


Dunnet has the answer. As one of Europe's largest importers and distributors of electronic goods, we have both the financial strength 
and the market outlets to reduce manufacturer's stock problems. 


Our purchasing power enables us to buy up job-lots at highly competitive prices. Large quantities, not just of computers and 
computer products, but also consumer electronics such as telephones and facsimile machines. 


If your working capital is locked-up in the warehouse, let us act as your stock-to-cash interface. Whatever the volume, and regardless 
of brand name, we are in the market to buy. And, furthermore, we will agree the distribution areas of your products in advance. 


This will ensure that your pre-existing marketing strategies are not undermined. 


Dunnet's leadership in electronics mass purchasing and distribution in Europe, 
built up over the past 20 years, is a clear indication 


Dunnet International Т! b. 


of our professional ability. Put it to work for you. 


Kipstraat 16, 3011 RT Rotterdam. The Netherlands. 


Tel 3110-4008100. Telex: 23496 krali. Fax: 31.10-4128073 


men and the charges of on-line ser- 
vices." CD-ROM products will some- 
day be updated frequently enough that 
users will be able to spend less time 
using on-line services, he said. 
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Manzi predicted big times ahead for 
the CD-ROM industry, saying that in 5 
years the medium will be indispensable 


in government, business, and education. 


After the medium becomes essential to 
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Dunnet 


JJ. Bergman — 
General Manager 


those markets, CD-ROM-related sales 
will account for 10 percent of revenues 
at software companies (up from 1 per- 
cent now), he predicted. We trust he 
wasn't overpredicting. 


Toshiba Designs Graphics Processor for Fast 3-D Drawing 


Companies that have been considered 
the leaders in the graphics processing 
market—like Intel and Texas Instru- 
ments, with their respective powerful 
graphics engines on chips—could be 
seriously challenged by Toshiba with its 
new high-performance graphics 
processor. 

Toshiba claims that its chip can draw 
and render three-dimensional images at 
up to 10 million pixels per second. The 
processor could find its way into CAD 
workstations and graphics boards for 
personal computers, if Toshiba can con- 
vince designers to use it. 


The CMOS device contains more 
than 130,000 transistors and provides 
graphics functions such as Gouraud 
and constant shading, line drawing, 
depth cuing, image data transfer, and 
hidden-surface removal. 

Although as many as four processors 
can be linked in parallel in a multichip 
architecture (with resulting perfor- 
mance of up to 40 million pixels shaded 
per second, Toshiba says), the chip it- 
self consists of four parts: a 32-bit com- 
mand processor, a 32-bit pixel proces- 
sor, a memory interface, and a window 
block for multiwindow support. The 


command processor, which includes 
firmware, executes preprocessing op- 
erations and sends instructions to the 
pixel processor. The pixel processor is 
the main engine for shading, drawing, 
and bit-map operations. The memory 
interface generates the memory timing 
signals. A special multiprocessor 
mode makes parallel processing possi- 
ble. Special algorithms for smooth 
shading are in the firmware. 

For constant shading, Toshiba 
claims the chip can execute at the rate of 
160 million pixels per second and draw 
1 million lines per second. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and 
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes, 
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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Imagine the speed and power of a 
$100,000 minicomputer in a desktop PC cost- 
mg under $7,000. Now inmane all that power 
going to waste because the operating system 
you chose was never meant to take advan- 
lage of a computer this powerful. It will 
Lake more than just а "window environ- 
ment” or an outdated operating system 
lo unlock the 80386. 

It will take PC-MOS/3806:" 

The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ime SO3S6-specific software. Its the 
несу to the latest technology... and 
vaur networking future. 

Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
built into the 50386. So, up to four 

GIGABY TIS of memory are access- 
ible to multiple users and to future 
SOS86-specific applications requiring 
megabytes of memory. 

Multi-Tasking, Multi- 

User Support for One, Five or 
29 Users, PC-MOSG86™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 

| So the features of the 80386 can be 
| utilized at every terminal. And it 

| comes in three versions so you can 
upgrade your system as your com- 

| pany grows...without having to 
learn new commands or install 


Now hardware. im. 3 2m : мә ГНЕ 50 FTWARI LINKICANADA 1 1:1 mino 
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Software Support for Thousands 
of DOS Programs. Although PC-MOS/386"" 
totally replaces DOS, it doesn't make you 
replace your favorite DOS programs. 50 vou 
can run programs like Lotus 1-2-3, WordStar, 
dBASE Ш, and WordPertect а) ‘the 80386. 
Best of all, it uses familiar commands like 
DIR and СОР\-50 youll feel comfortable 
with our system. 
The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386"" apart from all previous 
operating systems. 
Open the Doors to Your 
Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest vou. 
PC-MOS/386 " comes in single, five & 
25-user versions starting at $195. 


MODULAR OPERATING SYSTEM: 
( j | THE SOFTWARE LINK 
Drop wien 48 | АМЕ anh" К.А д S ER ee) 
3577 Parkway Lane, Atlanta, GA 30092 
Telex 4996147 SWLINK 
FAX 404/263-6471 
Per the deakt саге : Е 
CALL: 800/451-LINK 
In Georgia: 404/448-LINK 
OEM/Int'l Sales: 404/265-1006 
Resellers/VARs: 404/448-5460 
OEM Dealer Inquiries аиса 


eG T ed Doors. 
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TRAD NOWL EMENTS: MultiLink" is qae trademark of The Software Link. PC-MOS/3867 MultiLink ананан, d and emer ^ rmn trademarks of The Software Link. 
TRADEMARK ACH BASE [IL & Monde deci arr tradcrmaris of Lotus Lotus Development Corp., MicroPro, Ashton ме, & WordPerfect Corp, respectively. technical specifications subject to change. 


М 
When у 
ATARI COMPUTERS 


65XE 64K Computer 

130XE 132K Computer 
520ST-FM Monochrome Syst. . 
1040ST Color System 


| SF124 Monochrome Monitor . 149. 00 | 
29.00 


SF 1224 Color Mannar 


Atari 520 
Color System 
includes: 520ST-FM, 512K RAM with 
Зуи" Drive Built-In, Basic, RF-MOD, 


Atari Mouse, and SF-1224 Color 
Monitor 


ATARI ST SOFTWARE 


Access 

| Leaderboard Golf 
Antic 

| Stereo CAD 30 Flash 
Avant Garde 
PC Ditto (IBM Emulation) 
Batteries Included 
Dagas Elite 
DA 


Easy Accounting 
Soft Logik Corp. 
Publishing Partner 
Timeworks 
Swiftcalc/Wordwriter 
VIP 


Absoft 
AC Basic 
Aegis Development 
Animator/images 
Draw Plus 

| Sonix 
Discovery Software 
Магапаег 11............. «291.99 
Electronic Arts 
Deluxe Video 1.2 
Gold Disk Software 
Pagesetter w/Text ed 
Micro Illusions 
Dynamic Cad 


WE SHIP 90% 
OF ALL ORDERS | 
WITHIN 24 HOURS 
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AMIGA SOFTWARE 


Micro Systems Software 
Scribble 

New Tek Inc. 

ag -View 2.0 


Sub- 


Phight ко: | 
Word Perfect Corp. 
Word Perfect 


Everex 
EMAC 60T Tape 
Back-Up 


Hard Drives 
CMS 


| MacStack 43 
| Everex 
| 91MBSCSI 


PCDC 

MacBottom 4032 
Floppy Disks 

Cutting Edge by Ehman 
800K External 

Mirror Technologies 
Magnum 800K 

Monitors 

Network Specialities 
Big Top 20” 

Sigma Designs 

Laser View Display Syst.... 
Memory Upgrades 
Dove Computer 

Mac Snap 5245 

Mac Memory 

Max Plus Mega 

Turbo SE 16 MHz 


Datacopy 
720 Flatbed Scanner 


MS/DOS SYSTEMS 


Ast Premium 140 Desktop. . 2,499.00 


COMPUTER MAIL ORDER 


mm um 
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MS/DOS SYSTEMS 


Compaq deskpro and portables . Call 
IBM PS/2 model 30 and 50 Call 
IBM PS/2 model 60 and 80 

Leading Edge 

NEC APC-IV Powermate ... 

NEC Multispeed Laptop . . 

PC-TOO 80286 1.2MB, 512K . .999.00 


Toshiba 
T-1000 Laptop 


AST 

6-Pak Plus 576 Board 

Hot Shot 286 Accelerator .... 
Hercules 

Color Card 

Graphics Card Plus 

5th Generation 

Logical 6/90 nection 256K . 
Quadra 

Quad386XT 80386 PC-Upgr. . 
Video 7 

Vega V.G.A. Adapter 
Zuckerboard 

Color Card wiParallel Port .... 


Ashton-Tate 


| d-Base lll + 


5th Generation 
Fastback Plus ............. ‚89.99 
IMSI 


| Optimouse w/dr. Halo 


itech 
Hi-Hes Buss Mouse 
Lotus 
Lotus 1.2.3 
Software Publishing 
First Choice 
Micropro 
Professional 4.0 w/GL 
Word Perfect Corp. 
Word Perfect 4.2 


SELECT FROM 
OVER 3000 
PRODUCTS 
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MODEMS 


MONITORS 


| Amdek 


CMB762 14" RGB/Composite ..New 
NEC 


GS-1400 14" Monochr. TTL.. 
JC-1402 Multisync-ll ........ .599.00 
Packard Bell 
РВ-1418Е 14" Flat TTL A/G/W 

a TTE (ea.) 119.00 
PB-1420CG 14" Mid-Res CGA 269.00 
PB-1422EG 14” Hi-Res EGA . . 369.00 
PB-8526-MJ Uniscan Monitor .399.00 
Princeton Graphics 
Мах-12 12" TTL Amber...... 149.00 
Thomson 
45015" 132 col. TTL Amber . .119.00 


Thomson 
Model 4120 RGB/ 
Composite 


DRIVES 


5219 


Atari 

AA314 DS/DD ST Disk....... 199.00 
SHD204 20MB ST Hard Drive .569.00 
C.LTD (For Amlga) 


САТО20МВ............... 899.00 

СІТОЗЗМЕ,.,............. 999.00 

C.LTD A500 SCSI Controller .179.00 
| Indus 

GT Disk Drive Atarl XL/XE ...179.00 

GTS-100ST Drive .......... 199.00 

Racore 

Jr. Expansion Chassis ...... 299.00 

Seagate Technologies 

ST-225 20MB Drive ......... 249.00 

Supra 


Atari ST 20MB Hard Drive. . . .559.00 
Amiga 2000 20MB Hard Drive .649.00 
Xebec 

Amiga 20M8 Hard Drive ..... 799.00 


Video 310A 12" Amber ....... 99.00 
Video 410 12" AIG/W . . . .(ea.) 149.00 
Magnavox 

7TBM623 12" TTL Amber ...... 99.00 


CM8502 13" Composite Color 159.00 
CM8515 14" RGB/Composite . 269.00 


Anchor 


6480 C64/128 1200 Baud 


Vu-520 $T520/1040 1200 Baud 129.00 
1200E 1200 Baud External ... 


Atari 


XMM301 XL/XE 300 Baud i 
SX-212 ST Modem........... 94.99 


Avatex 


1200 HC External ........... 
2400 External.............. 


Best Products 


2400 Baud '? Card w/software 159.00 


Everex 


Evercom 2400 Baud External .239.00 


Hayes 


Smartmodem 1200 


External 


Smartmodem 300 .......... 


Packard Bell 


1200 External............... 
2400 Ехіегпа!.............. 


Practical Peripherials 


Complete Telecom Package .. 
2400 Baud Stand-Alone 


Supra 


2400AT 2400 Baud Atari 


U.S. Robotics 


Direct 1200 Baud External .. 
Direct 2400 Baud External ... 


DISKETTES 
Maxell 
MD1-M SS/DD5'4"........... 8.49 
MD2-DM DS/DD 5%" ......... 9.49 


MF1-DDM 55/00 3%" 
MF2-DDM 05/00 3%" 


MC-6000 DC-600 Таре 
Sony 
MDID 85/005%"............ 6.99 


MD2D 05/00 5%" ........... 7.99 


MFD-1DD 55/00 3%” 
MFD-2DD DS/DD 3%" 


In the U.S.A. and in Canada 
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PRITEN 

Atari 
1020 XL/XE Plotter .......... 31.99 | 
XDM-121 Letter Quality XL-XE 199.00 
XM-M801 XL-XE Dot Matrix ..199.00 
XM-M804 ST Dot Matrix ..... 189.00 
Brother 
ч 1109 100 cps Dot Matrix ... 199.00 

М-1409 180 cps Dot Matrix . .309. 00 


Citizen 

120D 120 cps Dot Matrix..... 149.00 

TTA s 35 cps Diasywhl. .479.00 
to 

315-XP Epson/IBM 132 col... .549.00 

Epson 


LX-800 150 cps, 80 col. ...... 179.00 
FX-86E 240 cps, 80 col. ...... 289.00 
ҒХ-286Е 240 cps, 132 со!....... Call 
LQ-500 180 cps, 24-wire ....... Call 
LQ-850 330 cps, 80 col. ........ Call 
LQ-1050 330 cps, 24-wire ...... Call 
EX-800 300 cps, 80 col. ,......, Call 
Hewlett-Packard 

HP-2225 Thinkjet........... 369.00 
NEC 

P2200 Pinwriter 24-wire ..... 379.00 
P660 Pinwriter 24-wire ...... 459.00 
P760 Pinwrlter 132 col. ...... 679.00 
Okidata 

Okimate 20 color printer..... 129.00 
ML-182 E er fe Ы 229.00 
ML-192 + 200 cps, 80 соі... . . 359.00 


ML-193 + 200 cps, 132 col.. . 469.00 


KX-P 10801 144CPS 
-P1080i 144CPS, 
80 Column 5175 


KX-P1091i 194 cps, 80 col. ...199.00 
KX-P10921 240 cps, 80 col. ...339.00 
Star Micronics 


NX-1000 140 cps, 80 col. ..... 169.00 
NX-1000C C64/128 Interface .189.00 
NX-15 120 cps, 132 col... .... 319.00 
Toshiba 


P321-SL 216 cps, 24-wire ....539.00 
P351-SX 300 cps, 24-wire ....999.00 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A1, Williamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED 


POLICY: Add 3% (minimum $7.00} shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
10 clear. For faster delivery, use your credit card or send cashier's check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents 
add 696 sales tax. АП prices are U.S.A. prices and are subject to change, and all items are subject 10 availability. Defective software will be replaced with Ihe 
same item only. Hardware will be replaced or repaired at our discretion within the terms and limils of the manufacturer's warranty. We cannot guarantee com- 
patibility Alf sales are final and returned shipments are subject to a restocking fee. 
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Top-Down Gets Thumbs Up 
Although I enjoyed your In Depth section 
on Lisp (February), I found it unfortu- 
nate that “Lisp: A Language for Strati- 
fied Design” by Harold Abelson and 
Gerald Jay Sussman included an attack on 
top-down structured design. The authors 
claim that top-down methodology is 
“flawed” and that it cannot be used to 
create systems that are “robust” because 
it does not let designers “stratify com- 
plex designs." 

This assertion is simply not correct. 
Top-down design and the stepwise refine- 
ment that is inherent in the approach pro- 
vide a methodology in which stratifica- 
tion is the norm. You can't use any of the 
CASE tools based on structured design 
techniques without becoming immedi- 
ately aware of the conscious development 
of different levels of abstraction, with 
hidden details at each level. 

Beyond this narrow issue, it is regret- 
table that someone as experienced as 
Harold Abelson would think it necessary 
to mount an attack on a methodology that 
has produced many useful, flexible, and 
reliable systems. After years of bickering 
about the merits of different languages 
and programming environments, it has 
become obvious to most of us that there is 
no universal "best method" to be applied 
to any or all of the work we ask computers 
to do for us. The Lisp environment may 
offer advantages in some situations, but a 
Modula-2 or SQL environment might be 
preferable in others. 

A good case can be made for under- 
standing Lisp and the manner in which it 
can aid analysis, but we should be con- 
scious of the warning given by Edsger 
Dijkstra in his book Selected Writings on 
Computing: A Personal Perspective 
(Springer-Verlag, 1982): “Тһе tools we 
use have a profound (and devious!) influ- 
ence on our thinking habits, and, there- 
fore, on our thinking abilities." The task 
facing system designers is not to master 
one language or methodology, but to de- 
velop the knowledge and flexibility that 
allow selection of the most appropriate 
tools for the job to be done. 

John Boddie 
Newark, DE 


Conveying Information 
Mathematical theory is so many years 
ahead of its practical use that mathemati- 
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cians are eager to find a field in which to 
apply their knowledge, lest some would 
say they are useless. 

Dr. Claude E. Shannon seems to be 
trying to apply the mathematics of proba- 
bility to something somewhere. His aim, 
and perhaps his victim, seems to be 
information. 

Let's look at the example selected by 
Ramachandran Bharath in "Information 
Theory" (December 1987): "If you have 
а 10-year-old son, and someone tells you 
that you have a son, no information has 
been conveyed." The man who believes 
that no information has been conveyed 
will become poor indeed. If messages in 
daily life were scanned only for the sim- 
plest content, there would be no commu- 
nication at all—and maybe no human 
culture. 

In the example used, the parent of the 
10-year-old son now knows that the per- 
son speaking to him also knows that the 
son exists and that this person thought he 
was the first to tell the parent. That is part 
of a certain content. And in combination 
with the context, the content— probable, 
hypothetical, and so on— would be much 
larger. 

You could write a book about all these 
contents of the sentence. But I am not a 
mathematician, and maybe for a math- 
ematician there is only noise in my 
message. 

M.-C. Stricker 
Strasbourg, France 


Speech Software from Dataflo 

I bought my Heath НУ-2000 speech card 
after reading about it in What's New 
(January, page 86). I wanted to write a 
spelling tutorial for my second-grader, 
and I thought the task would be relatively 


ing the card was a snap, but 
developing a fully integrated program 
that was tailored to the needs of a 7-year- 
old was something else. 

When I called Heath to find out what 
programs were available for the card, 1 
was disappointed to learn that there was 
nothing on the market. Ever optimistic, I 
called my local bookstore and discovered 
that a nearby software company publishes 
an entire line of educational programs for 
the card. 

The company is Dataflo Computer 
Services (HC 32, P.O. Box 1, Enfield, 


NH 03748, (603) 448-2223). I purchased 
Dataflo's Spell And Tell program, and it 
has proved to be the perfect program for 
my child. The company has several pro- 
grams, and some of them even come in 
foreign languages. 

I'm sure other users of this card will be 
happy to know that there is software for 
it. 

Dennis Draper 
West Lebanon, NH 


While attending the Northeast Com- 
puter Faire in Boston last year, I was in- 
trigued by the educational speech soft- 
ware offerings of a small New Hampshire 
firm, Dataflo Computer Services, which 
were exhibited on both IBM and Apple II 
machines. To date, this is the only ready- 
to-run speech software I've been able to 
find. 

My only hesitation arose over the 
prices of the two supported speech syn- 
thesis boards for the IBM, one from 
Votrax and the other from Artic Technol- 
ogies. Both cost over $200. For some 
users who would like to give their chil- 
dren talking educational software, this 
might seem a steep investment. 

But, lo! Good ol’ Heath now advertises 
a speech board in kit form for only 
$89.95. A call to Dataflo confirmed that 
its entire educational speech software line 
(including several spelling and math pro- 
grams) is now available in a version for 
the Heath board. I also learned that, for 
those who already own the Votrax or 
Artic synthesizers and are inclined to- 
ward writing their own speech programs, 
Dataflo offers SONCOM, the only utility 
the company knows of that allows access 
to those boards from compiled BASIC. 

As always, Apple users are in a differ- 
ent boat. Apple П5 must use Applied En- 

continued 


LETTERS POLICY: When submitting a let- 
ter for publication, double-space it on one 
side of the paper and include your name and 
address. Express your comments and ideas as 
clearly and concisely as possible. We can 
prim listings and tables along with a letter if 


they are short and legible. 

Because we receive hundreds of letters 
each month, we cannot publish ай of them. 
We cannot retum letters to authors. Gener- 
ally, it takes four months from the time we re- 
ceive a letter until we publish it. 


Who Says FoxBASE+ 


Is Better than dBASE? 


Nicholas Petreley, /nfoWorid Review Board: 

"FoxBASE- has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” 

P.L. Olympia, Founder & President, International Dbase 
Users Group / Government Computer News: 

"FoxBASE- is a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money.” 


George Е Goley IV, Contributing Editor, Data Based 
Advisor: 

"The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoXxBASE + 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about." 

David Irwin, Former President/CEO, Data Based Advisor: 
"From the dBASE compatibility standpoint, FoxBASE+ is flaw- 
less. From the speed standpoint, FoxBASE+ is unbelievable. 
From the “lazy factor" standpoint, FoxBASE+ is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine: 

"Initial tests of FoxBASE+ were simply stunning. [n many 


ways, FoxBASE+ gives you the best of both worlds: all the ben- 


efits of interactive development and debugging, plus the speed 
and code protection of a compiler." 


FoxBASE, FoxBASE + and FoxBASE+ Mac are trademarks 
of Fax Software, dBASE and dBASE III PLUS are trademarks 
of Ashton-Tate. Macintosh is a Lrademark of Apple Computer, Inc. 
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Pat Adams, Founder, International Dbase Users 
Group/NYPC Consultants SIG: 

“Imagine a dBASE without bugs! Imagine a dBASE that is at 
least six times faster and comes with its own runtime 'com- 
piler.’ Imagine a company whose tech support department is 
reachable on the first telephone call, and whose staff knows 
what it is talking about. Imagine all that — and more —and you 
һауе FoxBASE +.” 


Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 

“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE + /Mac will set standards for innovation and leader- 
ship in a new dBASE implementation." 


Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 

user interface.” 

Why not join the experts— get your copy of FoxBASE+ now! 
Visit your nearest quality software dealer, or order directly 
from us by calling (419) 874-0162. 


Because when it comes to speed, compatibility and value, 
nothing runs like a FOX! 


Nothing Runs Like a Fox. 


Fox Software, Ine. (419) 874-0162 
118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 


HARMONY COMPUTERS LETTERS 


gineering's more sophisticated Phasor 
board, which costs about $179. 
All the same, it appears that after 
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George A. Stewart's review of MathCAD 
2.0 (February) was thorough and infor- 
mative. The comparison with TK Solver 
Plus and Eureka was especially helpful. 
However, Mr. Stewart is incorrect when 
he states that TK Solver Plus lacks built- 
in Bessel functions. TK Solver Plus does 
have Besse! functions, but they're not 
mentioned in the reference manual. The 
manual, Application Notes, covers the 
eee Bessel function feature on page 4-2. TK 
Бі Ase Sy (a ылыо EL C сулп» Solver Plus also includes the gamma 
7 function as well as the Gaussian error 
function. 
Programs like TK Solver Plus, Math- 
CAD 2.0, and Eureka add a new dimen- 
К. тетігі: sion to computing. Engineering and sci- 
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f | ә easier to learn than programming, and 
Best Western you can set up most problems much more 
” quickly than you can write a conventional 

! ies s oa | | program. I have found TK Solver Plus 


very valuable in teaching various engi- 
neering courses. 


Edwin G. Wiggins 
East Northport, NY 


Answers on AI 

Гат writing in response to Marin David 
Condic's letter (January, page 30). This 
letter raises two questions, the simpler of 
which I shall answer first. 

Should artificial intelligence (AI) re- 
search be supported if it is unable to 
achieve its stated goals? Yes. Research 
has given us many practical applications, 
such as expert systems, and promises 
more, such as natural language process- 
ing. Research of any type always pays off 
if you are persistent. As long as it pro- 
duces results, whether they are practical 
or theoretical, it should be supported. 
This can be answered only by comparing 
its merits with the relative merits of other 


The right place at the right price. 


! | 3 endeavors. 
: INDEPENDENT Can AI achieve its goals, or are there 
Make reservations at any Best Western, WORLDWIDE | inherent limits to it? We do not, as yet, 
see your travel agent, or call toll-free : } know the extent of AI and what is possi- 
"World's largest chain of ble. It is difficult to say if there is an in- 
1-800-528-1234 independently owned surmountable barrier somewhere in this 


and М 
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Did You Know? 


Everex supplies a complete line 
of modem products 


Whether you own IBM® PCs, XTs", 
ATs® or compatibles, PS/2™ systems 
or Apple® Macintosh™ computers, 
our complete line of Evercom™ 
modems will work for you. 


From the early days of the IBM PC, 
Everex has delivered quality add-on 
products at affordable prices. Our 
most recent introductions are the 
pocket size, full-featured Mini 
Modem and one of the first internal 
modems for PS/2 systems. 


Eversa, Evercom, Mint Modem and EverPux аге and EVER 
ісе EXcellence le в registered 1 rk of Бүегел Systema. Inc. [BM and 
AT are and PC, XT and PS2 of 
ternallonal Business Machines Corp Apple la trademark and 


registered 

trademark licensed to Apple Computer, Inc MNP ш а 
trademark of MICROCOM, inc. © Copyright 1988 Evers: Syarema, Inc. АЙ 
rights пиытин1. 


Quality and Features 
at Affordable Prices 


If you need an internal modem for 
your home system, a Mini Modem" 
for the road, or a rugged external 
modem for work, an Everex modem 
can satisfy all your data commu- 
nications needs. 


Everex modems are a cost effective 
way to add data communications 
capability to your personal compu- 
ter. Being a large volume supplier 
of modems, Everex has extensive 
experience in developing and 


supplying modems. 
Industry Compatible 


Each Everex modem assures 
you of compatibility with existing 
standards no matter where you 
are in the world. Our Everex 
engineers are active on national 
and international committees 
developing communications 
protocols and the latest standards. 
This involvement strengthens our 
commitment to the industry and 
assures our customers 100% com- 
patibility with other modems. 
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The Latest Technology 


The Everex family of data modems 
now includes FAX capabilities with 
our EverFax™ product. The EverFax 
12/48 offers the simplicity of Fax 
communication through your PC 
with over two million facsimile 
machines. When you can’t afford 
any transmission errors, Everex has 
MNP™ error correction modems (in- 
ternal or external) at 2400 bps for 
PC/XT/AT and PS/2 computers. 


Our Commitment to 
Data Communications 


The name Everex has come to mean 
quality, reliability and outstanding 
customer support in modems. 50 
whatever your data communications 
needs, Everex has the right 

product for you. 


For more information or the name 
of your nearest Everex dealer please call: 


"изд 1-800-821-0806 
in саш. 1-800-821-0807 


SSSEVEREX— 


EVER for EXcelionce * 


48431 Milmont Drive, Fremont, CA 94538 
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OUTSTANDING 


| For IBM PC's and Compatibles 
PER PER 
0 5350 DISK $300 DISK 
Small Quantities 
SHIPPED WITHIN 24 HOURS! 


Рог Ten or More 


Satisfaction Guaranteed or Money Back! 


BUSINESS 1--Е2-ҒОЯМ5 business form 
[| generation, completion and printing program. 
(1 CAD 3—The PC-Flow 1.0 computer aided flow- 
d chart generalon program. Color graphics required. 
[E] COMM 4a,b C, d 9. {5 disks! Join the wortd ol 


sysops with RBBS Bulletin Board System 14.1D. 
[2] DATABASE 1a,b—(2 disks) File Express 3.8 
| menu dren general purpose dat manager. 
li [C] EDUCATION 1—inieractive DOS tutonal for new 
PC users Makes leaming DOS painiess. 
П [2] FINANCE 18,b—(2 disks) PC Accountam 2.0 
bookkeeping and finance managemenL 


| Г| GAMES 1—3-D Pacman, Kong, Spacewar, Janit- і 


Joe, futuristic Flighimare and more. Color required. 
[Г] GAMES 2—cuben, Pango, Centipede, dun- 
i geons and dragons style Zoare, etc. Color req. 
(1 GAMES 3—Biackjack with customizable rules, 
n Armchair Quarterback (you call plays), and more 
[ | GAMES 4--5ші Trek, the Castle adventure 
game, and the original Colossal Caves Adventure. 
C] GAMES 5—The Hack adventure game from the 
0 universities. Like Rogue, only much richer. 
GAMES 5—Pinbalt, Othello, NS Sopwih 
{ (fly a Sopwith Camel) and mors. or required. 
Е [2] INFO 1а,5—2 disks) Cooking recipes database 
wih kayword/ingrecient retrieval. your own. 
В (2) MUSIC 22,b—12 asks) PiancMan 3.0 polyphonic 
music recording and playback program. 
[Г] ORGANIZER 1—DeskTeam, a Sidekick clone, 
and the Judy personal cal program. 
E [ | PRINTER 1—Aesidant pnnt contro! and font 
f изу, intaligean spooler, banner maker, and more. 
C] SIMULATION 1--Маге making program, MIT's 
П Life вілшаһеап, starfields, eic. г graphics гад. 
[ ] UTILITIES 1—А collection of nvaluable general 
D purpose DOS uites. An absoluta must for ай, 
ГІ UTILITIES 2—More invaluable DOS utilities in- 
B  <.оғ screen витой. ram disk, and more 
UTILITIES 3—4A comprehensive set of debugg-ng 
[| and diagnostic utilities lor monitonng your computer 


d 


NEW HELEASES UPDATES 


BUSINESS eem dere. businass graphics. 
В О Chan your data and deed уй Color graphics req 
| [2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced 
painting and Altamira object oriented design. Соку. 
Ё (2) CAD 2a,b—12 disks) DanCadad, an advanced 
B 20/30 drafting program w/animation. 640K, color. 
[2] COMM 2a,b—{2 disks) Procomm 2 42. an excel- 
li lent modem program with tarminal emulation. 
ГІ EDUCATION 3—PC-Fastypa 1 20 typing tutor, 
В ideal for beginners and advanced students alike. 
[2] FINANCES 3a,b—12 disks) Express Calc 3.12. 
a powerful and user friendty spreadsheet program. 
ГІ GAMES 8—Stnker heücopter attack and Risk, the 
@ сте world domination. Color required. 
О Г] GAMES 12 (play the computer) 
and Whee of Fortune based on the gamashow. 
Г] GRAPHICS 1—Record and play back screen ить 
ages! Excetient for demo, etc. Color required. 
[| [3] GRAPHICS 2a,b,c—(3 disks) An excettent 3-D 
зипасе modelling and shading program. Color. 
[2] INFO 2а,Һ--42 disks) Zip-Phona. national 
araacode/prefix to z cross геівгепсе. 
] [2] LANGUAGE 3a,b—{2 disks) The A88 3.09 
q macro assembler and debugger for 8088/86/286s. 
[2] SHELL 4a,b—(2 disks) Automenu and НОМ (I 
d 4.04 hard disk prog. lor custom full-screen menus. 
О UTILITIES 5—Hard disk utilities for veritying, tor- 
mamng. parking and optimizing your disk drives. 
(1 UTILITIES &—Advanced иініне including 
| — Mark/Release (remove resident progs w/o reboot? 
| Г] UTILITIES 7—мога advanced uites including 
Maslerkey (undeletes files from hard disks). 
[i [2] WORD 1a,b—2 disks) РС Wrne 2.71, a powertul 
word processing syslem w/spell checker, laser supt 
р Most sottware ksted is shareware or User-supported. 
За’ formal add ST sk 125 page directory, add 52 


f MicroCom Systems Cost of items 

3673 Enochs Street Shipping $3.00 
B Santa Clara, CA 
Total ancl. 


(408) 737-9000 2» 


Mon Fn Тат 9pm Sat-Sun Bam- Semn 
ша ма ПШ E E E БЕН BM BM BM 
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field. Until it’s reached, this question 
will remain unanswered. 

What Mr. Condic seems to be saying— 
he does not explicitly state it—is that 
humans have a special piece of magic that 
no other animal has and that cannot be 
duplicated in machines. The question be- 
comes, "How does the next generation 
acquire this special piece of magic?" 

Children grow up to be as smart as, 
and, in some cases (e.g., Einstein), much 
smarter than their parents. Their devel- 
opment is based on two factors: the genes 
they inherit and the environment in which 
they grow up. Is this special magic trans- 
ferred by the environment? Do we teach 
children how to be intelligent? And if we 
teach children, why can't we use the 
same methods to teach machines? The 
answer often given is that children have 
intelligence built in; we are only expand- 
ing on what is already there. If so, this 
leaves genetics as the means of transfer- 
ring this magic. All we need to do is to 
map out the human chromosomes and de- 
cipher the coding. Since function is inde- 
pendent of the hardware, it is possible to 
have intelligent machines. 

No? Well, what's left? Nothing. Or, 
rather, no known mechanism. Let's as- 
sume there is an unknown mechanism in- 
volved. One of its properties is that this 
unknown, unpredictable, and uncontrol- 
lable but reliable mechanism is supposed 
to transfer this special magic from adults 
to their children. Yet, if we make a con- 
scious effort to use it, it will always fail. 

To answer Mr. Condic's last ques- 
tion—why do AI researchers seem un- 
aware of other work on intelligence?— 
they are not. Many of these authors make 
the assumption that humans have a spe- 
cial something that they cannot possibly 
duplicate. (The above discussion shows it 
must be duplicated for our children to be 
intelligent.) Since the researchers dis- 
agree with this, they ignore these studies 
because they do not pertain to their work. 

Shawn Corey 
Winchester, Ontario, Canada 


A Can of Worms 

We were gratified to see Wayne Rash Jr.'s 
review of the Optotech 5984 drive in "A 
Quintet of WORMs” (February). Clear- 
ly, Mr. Rash has identified many of the 
important factors that must be considered 
when selecting a WORM drive. 

In the interest of accuracy, we at Opto- 
tech feel compelled to correct one re- 
mark. Mr. Rash stated that it takes “а 
minute or two" for our drive to spin 
down. While it may seem like that to Mr. 
Rash, our watches here tell us that it's 
more like 6 or 7 seconds. 

In February we released a single-board 
controller that improves our product's 


performance by a factor of 2 and elimi- 
nates the bulky double-board controller 
that Mr. Rash was working with. In addi- 
tion, the software that accompanies our 
new release has been downsized consid- 
erably by exploiting any EMS memory 
the user may have. This allows large pro- 
grams like Ventura and AutoCAD to be 
executed while our driver is loaded. 
Edward Beshore 
Manager, Applications Engineering 
Optotech 
Colorado Springs, CO 


I would like to thank Wayne Rash Jr. 
for his review of WORM optical disk 
drives. However, I would like to point out 
one serious error and several significant 
omissions. 

Mr. Rash incorrectly states that the 
Maximum Storage drive is made by ISI. 
The APX-3200 Optical Storage Subsys- 
tem is designed and manufactured by 
Maximum Storage. 

The omissions were due largely to the 
lack of explanation about the very differ- 
ent software implementations. Only 
Maximum Storage and [ВМ add an opti- 
cal file system shell to DOS. All the other 
WORM optical disk drives are imple- 
mented as magnetic disk emulators. 

This difference in implementation ap- 
proach shows up in disk overhead, file 
system functionality, and data portabil- 
ity. The magnetic disk emulators typi- 
cally consume large amounts of overhead 
because they are emulating a system that 
was not designed to conserve disk space. 
Other features unique to WORM storage 
applications that are not supported by 
emulator software include multiple-vol- 
ume partitions and full file audit (who, 
what, when, and so on, for each file 
entry). 

The most important aspect of WORM 
data storage suggests that the data may 
outlive the machine that was used to gen- 
erate the data. It is, therefore, imperative 
that the file system used to access data on 
a WORM disk be portable to and support 
the capabilities of other operating 
systems. The MAXSYS-DOS system i5 
the only WORM file system available that 
has this capability. 

Maximum Storage recently announced 
version 2.0 of MAXSYS-DOS; it is faster 
and more efficient and has more func- 
tionality (e.g., executes programs on the 
optical drive, supports multiple drives, 
accesses previous file versions) than 1.1, 
which was used to derive the benchmark 
data for this article. 

David R. Wooten 

Vice Presideni, Product Development 
Maximum Storage Inc. 

Colorado Springs, CO 
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. . and a complete line 
of graphics adapters 


Everex is the only graphics board 
vendor you need. Whether you are 
selecting your first personal com- 
puter or buying hundreds for your 
office, choosing the right graphics 
card is easy with Everex. With 
PGA, VGA, EGA, CGA, MDA, or 
ultra-high monochrome resolution, 
Everex has just what you need. 


Everex has been there 
From the Beginning 


Everex introduced the Graphics 
Edge™ graphics card for the IBM® 
PC in 1983, providing the then 
unique capability to run CGA and 
Hercules® programs on the same 
monochrome monitor. Since those 
early days of the PC, Everex has 
continued to innovate graphics 
technology, bringing new products 
to the marketplace. 


Compatibility with 
Existing Standards 
All Everex graphics adapters are 


fully compatible with all the existing 


graphic modes established by IBM. 
And while we include unique 
features on many of our graphics 
products, we make sure that none 
of the established standards 

are compromised. 


Everex and Graphics Edge are tredemarks, and EVER for EXcollence ін а 


Advanced Engineering 


The Everex dedication to excellence 
has led us to develop our own pro- 
prietary chip sets. This allows us 
greater control in the design of our 
graphics cards. Our use of ASIC 
(Application-Specific Integrated 
Circuit) technology reduces chip 
count for cooler operation and 
improved reliability. 


Most important, our own chip 

sets enable our design teams to 
incorporate the many special 
features you have requested, while 
maintaining the standard features 
you have come to expect from 
Everex products. 


im а registered 
trademark of Everex Systema, Unc. ІНМ la a registered trademark sod PC is a trademark 
1 Hercules 


Hercules ША trademark of 


г! . педігетені 
Computer Technology, Inc. © Copyright 1988 Everex Systeme, Inc. АЙ rights reserved. 
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Fully Tested with 
a Human Touch 


We hand test every Everex graphics 
card for true color and tone on a 
video monitor in our factory before 
it’s shipped. So before you ever 
install your Everex graphics card, 
we've made sure that it's just right 
for you. 
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For more information or the name 
of your nearest Everex dealer please call: 


musa 1-800-821-0806 
in cat. 1-800-821-0807 
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63000 Relative Addressing 

I was interested in Mike Wilson's com- 
ments about position-independent code 
(PIC) and the 68000 relative to the size of 
a code segment in his review "MPW C 
for the Mac" (February). Here are a few 
comments: 

For anyone who is curious, 32-bit per- 
sonal computer relative addressing can 
be accomplished at the assembly level on 
the 68000, though not as readily as on the 
68020. 

The following code sequence will 
cause a position-independent call or jump 


If 
bet 


Buy Let's С° with csd” 
for just $75. If you're 

not satisfied, get 

Turbo C ог QuickC. Free." 


anywhere in the address space, without 
using registers: 


RPSH PEA  RDISP-2(PC) return 


address 
РЕА  2(PC) current 
address 
JPAD ADD.L #JDISP,(A7) make 
* targeton stack 
RTS jump 
HDISP SET — *-RPSH displace- 
* ment to return to code 
* continues here and, after the 
* procedure is declared, 


you think you can buy a 
er C compiler, don't. 
Well buy it for you. 


Lets 


Why are we making this incredible offer? Because we're absolutely cer- 
lain Lets C and csd С Source Debugger are the best C programming tools 


уои Can OWT). 


Rest assured that. lke its competition, Lets C features incredibly fast 
in-memory compilation and produces extremely tight, high quallty code. 
The differences lie in how much faster you can perform other programming 


chores. 


nat 


Our debugger, for example, can cut development time in half. But that's 
all: 


“csd is close to the ideal debugging environment...a definite aid to 
learning C and an (Indispensable tool Jor program development." 


And comparatively speaking: "No debugger ts included in the 


package ... a serious shortcoming.” 


—Michael Abrash, Pro 


—William С. Wong, BYTE 
rbo C 


mer s Journal 


Unlike our competition. Lets C includes its own full-leatured assembler. 
features documentation with complete examples and technical support with 
complete answers—the first Ите you call. 


LET'S C AND cag FEATURES 


LET'S С: 
+ meg 
мл 
• Inches 
* гайы ameronmmami or command 
ina laca 


tance 25 81 


&dd-compde сусе ооо 
pomis Ю errors. 
small and large matory assembler à 


« MicroEMACS ful screen edito wt 


SOL CE 


» BOB7 sensn and support аге. 


» Full UNIX сотфащьму and complete 
Мхалез 
+ Many роже үйез including maks, 


Supported by dorens бі Шыгй party 


cad: 
« Debug in C source софа, not assembler 
« Prowides separale source, svaluahon. 


ee uina 

* UR re 
varies 

• Can inleracttesty evaluate any С expression 


any 
“ Can execute апу C funcion i your program 
* Trace back Junction 


So if you're thinking about buying any other C com prr think again. 


But this offer is only available for a limited time. So thin 


fast, And sce your 


software dealer or call 1-800-MWC- 1700 soon. (1-312-472-6659 in Illinois.) 


To 
daie, 
number. Producta mumi be ret 
on telephone orders. 


Leta C and esd (oc Turbo C or QuickC., return registration card within 15 days оГ 
Mark thal you аге returni ucis әккі 
within 30 days of pu 


rehase 
receive а returm guthorizat loe 
dale or within 30 days of shipping date 


Mark 
Williams 
Company 
1430 West Wrightwood, Chicago, Illinois 60614, 312-472-6659 


© 1985 Mark Williams Company 
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JDISP SET PROC-JPAD 
* ment to procedure 


displace- 


The symbol * in an expression is the 
current location counter. Át run time, the 
processor pushes the return address, 
pushes the address of the ADD instruction, 
adds the constant difference between the 
last address pushed and the procedure en- 
try address, then pops the procedure ad- 
dress into the computer. For a simple 
jump, the programmer will not push the 
return address. 

You can genérate a faster, and more 
understandable, call or jump using a 
register: 


MOVE.L #JDISP, AO procedure 
offset 
-2(PC,A0.L) PC = PC + 
offset 
* and after the procedure 
declaration 
JDISP SET PROC-JPAD 


JPAD JSR 


At run time, the offset to the procedure 
is loaded in a register; then the return ad- 
dress is pushed and the offset is added 
into the computer, adjusted by the space 
consumed by the instruction extension 
word. On a personal computer, relative 
data addressing for jump tables and such 
beyond the 32K-byte limit can be gener- 
ated with the latter method. 

Most assemblers should be able to han- 
dle the order of declaration given above. 
It is faster and cleaner, of course, to use 
the 32-bit branches allowed by the 68020. 

Now, as to whether it should be done 
or not, part of the PIC methodology is the 
idea that large programs should be di- 
vided into smaller, independent, commu- 
nicating pieces. When the 68000 was 
designed, it was hoped that the PIC meth- 
odology would eliminate the need to 
jump directly to code more than 32K 
bytes away. System calls and interprocess 
communication were thought to provide 
the necessary flow of control. Whether 
these are really sufficient is still not 
known. In the meantime, the 68020 is 
proof that PIC-oriented architecture can 
function well with the traditional 
methodologies. 

Joel Matthew Rees 
Salt Lake City, UT 


Sequel to SQL 

SQL/OIT is another database package 
that would hold its own with those dis- 
cussed in the January BYTE. In fact, 
from some of the local benchmarks 
against Oracle and Ingres, it could be 
considered superior. However, later revi- 
sions of Oracle, at least, have since been 
released. SOL/OIT is a homegrown Aus- 
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. . and a complete line 
of tape backup products 


Since 1984, Everex has been an And, to reduce your overall backup 
industry leader in the PC tape equipment costs, you can share one 
backup market. Every day, Everex external tape drive among several 
tape products are used to protect PC systems by installing controllers 
data on IBM* PCs, XTs", ATs? or in each system and rotating the 
compatibles, Р5/2” systems and tape unit from PC to PC. 


Apple® Macintosh" computers. 


PC to PS/2 and 
Back—Effortlessly 


With our Micro Channel" tape 
controller, Everex provides backup 
capability for the PS/2 family of 
personal computers. And, because 
we maintain the same data 
recording format between PCs and 


PS/2 systems, you are assured of Novell® networks, including the 
error-free data migration between Bindery and Trustee files that 
A Wide Selection PCs and PS/2s. contain Novell network security 
Because we know that everybody's information, is another standard 
backup requirements—and Backup Software that feature. 
budgets -are different, Everex Thinks for You And, our software guided 
t rive moddks. You zit dise on Everex supplies easy to follow, installation and configuration of 
cassette, mini-cartridee. or cartridge  Menu-based software with all of both hardware and software makes 
- a Б its tape systems. You can save or installing our tape system a breeze. 
tape drive models that have : ' ' a f The tape di tic utilitie th 
capacities ranging from 40MB to restore an entire mirror image o e tape diagnostic u 5 are the 
Азот your disk, including non-DOS most extensive available, and if you 
| information. Or you can restore get lost, we offer context sensitive 
individual files from a tape that on-line help information. 
contains a complete image f 
backup. m ani an Friendly, Knowledgeable 
restoration of data over Support 


In case you might need help, our 
knowledgeable Technical Support 
Staff is ready to answer your 
questions. They know our products 
inside and out and are ready to 
provide expert assistance whenever 
you need it. 


For more information or the name 
of your nearest Everex dealer please call: 


nusa 1-800-821-0806 
“саш. 1-800-821-0807 


SSS=EVEREX— 


EvER tor EXcetence * 


48431 Milmont Drive, Fremont, CA 94538 
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tralian product that was developed by 
Queensland Information Technology. 
SOL/OIT has an additional forms 
package that provides the user with a 
powerful tool to design screen forms or 
hard-copy reports without having to use 
ancillary programming languages and 
compilers. Its features, on paper, appear 
similar to Oracle constructs, in that each 
field can have “triggers” attached to it, 
such as ON__ENTRY, ON__EXIT, and 
ON__CHAR. Other features of the forms 
package include subforms that allow 
multiple rows of the same type to be dis- 


played and scrolled both forward and 
backward. 

Another powerful feature that is not 
mentioned in the article is the product's 
ability to nest a SELECT statement within 
the SELECT command to generate a col- 
umn. For example, 


SELECT NAME, (SELECT GROSS FROM 
PAY_DETAILS 
WHERE PAY_DETAILS.SALARY_CODE = 
EMPLOYEE.SALARY CODE) 
FROM EMPLOYEE 
WHERE EMPLOYEE.DEPT = ‘SALES ' 


ONLY FORTRON 


COMES WITH 
ONE FULL YEAR 
OF SERVICE. 
FREE. ON-SITE. 


When you buy any Fortron 286 and 386-based IBM-compatible, 
one full year of service at your site is part of the package. Just call 
the service hotline, and we'll take care of you from a network of 
300 service locations throughout the country. 


Because we design and build our systems right here, ourselves, 
you always know exactly who to call for any kind of support you 


need. And you'll get it. Fast. 


Call toll-free for more information, and for the name of your 
nearest Fortron dealer: 800-821-9771. In California, (408) 432-1191. 


Small Footprint 80286 


80386, 16 MHz or 20 MHz 


Desktop 80286 or 80386 


FORTRON 


2380 Qume Drive, Ste. F 
San Jose, CA 95131 
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This facility can provide a more efficient 
query compared to a table copy, because 
of the additional overhead involved in 
table joins and because the number of 
rows considered is reduced by the WHERE 
clause. This means that there will be 
fewer rows to determine the value of gross 


Being able to use nulls is an important 
feature for any user confronted with 
missing data values. The use of an arbi- 
tary value like —1 or -999 to show a 
missing value means that these rows need 
to be filtered out before any mathematical 
functions can be employed on that col- 
umn. This becomes even more of a nui- 
sance if the missing values occur in dif- 
ferent rows of different columns, because 
it means that no mathematical function 
can be used simultaneously for different 
columns in the same query. 

Routines can be used within SOL/OIT 
by embedding SQL commands within a 
routine table, thus saving retyping similar 
queries because placeholders allow for 
variables to be substituted within a 
command. 

As a user of the Open Access database 
module, I found that some queries were 
faster than SQL/QIT. It remains to be 
seen whether this would still hold true for 
large-scale databases. However, Open 
Access employs only a subset of SQL 
commands, so many direct SQL queries 
would require a print mask to implement 
them in Open Access, if indeed they 
could be done at all (e.g., correlated 
subqueries). 

One area where relational databases 
really fall down is in generating a two- 
way table, because a table copy has to be 
made for each column that is generated. 
Such joins are very expensive in terms of 
processing time. By contrast, Open Ac- 
cess has a table feature that greatly sim- 
pliftes this procedure. 

I would like to commend BYTE for 
taking a serious look at benchmarks, and 
I hope to see more as competition be- 
tween SQL packages increases and fur- 
ther revisions are made to existing 
products. 

Such benchmarks should be expanded 
to include tests on large-scale (i.e., at 
least 50,000 rows) databases and corn- 
parisons of computer resources in terms 
of memory and disk space requirements. 
Appraisals of the interface with third- 
generation languages like C are also nec- 
essary, because there are times when you 
need to choose whether to use forms or a 
third-generation language. In applica- 
tions involving mathematical functions, a 
third-generation language is indeed the 
only alternative. 

Cec Chardon 
Taringa, Queensland, Australia 18 


Everex has the Answer 


Whatever you need for your PCs, From our beginning in 1983, the 


XTs™, ATs® or compatibles, people at Everex have provided 2 

PS/2™ systems and Apple® quality products at affordable prices, | 

Macintosh" computers, Everex has with a commitment to personal ser- 

the answer. Everex designs and vice. Our honest, straight-forward 

manufactures products to enhance approach has transformed Everex 

the power and capability of your into a multi-hundred = 

system. million dollar company e --- Е 
employing over 1300 | pee 2; 
people worldwide. | SSS a Жей 

м Щ 


With more than 175 engineers 
involved in research and 


development, we consistently innovation, and service assures 


develop the innovative PC products { ; 
you of the best value in personal 
that you need. And because 100% computers and enhancement 


of all Everex products undergo final 

assembly and test in our 250,000 Pea 

square foot headquarters in So, whatever your personal 
Fremont, California, we offer computing needs, Everex has 
unparalleled quality, response and the answer. 

service to our rapidly growing 
family of dealers. 


From modems to graphics adapters A staff of over 200 service- 


and tape backup, Everex makes oriented people is available to 
more than 100 products—including | answer your questions and 

our popular hard disks, tape insure that orders are processed 
backup and memory/multifunction and ready to ship within 48 
boards. Everex can provide the hours. Everex also has 

right solution—at the right price. knowledgeable people to help 
And Everex products support the with technical support, too. 
newest technologies, from 05/2 From initial design through 


to EMS 4.0. We also have advanced 
20 MHz/80386 and 16 MHz/80286 
personal computers. 


manufacturing, testing, and 
after-sale support, Everex's 
complete dedication to 

quality, affordability, 


For more information or the name 
of your nearest Everex dealer please call: 


nusa 1-800-821-0806 
in cai, 1-800-821-0807 
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Create Powerful 
Programs with 


Blaise TOOLS 


Ф 


Whether you're an expert or а novice, you can 
benefit from using special tools to enhance your 
programs, make them reliable, and give them a 
professional took. With windows, menus, pop-up 
memory resident programs, and communications 
support, Blaise Computing offers you a wide 
range of programming tools to let you take full 
advantage of the Microsoft and Borland pro- 
gramming environments. All language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 


programs. 
$129.00 


C TOOLS PLUS/S.0 


Full spectrum of general service utility functions 
including: windows; menus; memory resident 
applications; interrupt service routines; interven- 
поп code; and direct video access for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and QuickC. 

$129.00 


Turbo С TOOLS 
Windows and menus; ISRs; intervention code; 
screen handling including EGA 4+line text mode 
support; direct screen access; and memory resi- 
dent applications. Carefully crafted specifically 
to complement Turbo C, 

$129.00 


Turho POWER SCREEN 
NEW! General screen management: paint screens; 
block mode data entry or field-by-field control 
with instant screen access, Now for Turbo Pascal 
4.0, soon for C and BASIC. 


Turbo POWER TOOLS PLUS $729.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Screen, window, and menu management includ- 
ing EGA support; DOS memory control; ISRs; 
scheduled intervention code; and much more. 


Turho ASYNCH PLUS $129.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Interrupt driven ppan for the COM ports. L/O 
buffers up to 64K; XON/XOFF; up to 9600 baud; 
modem and XMODEM control. 


ASYNCIT MANAGER 

Full featured interrupt driven sup 
COM ports. МО buffers up to 64K; XON/XOFF; 
up to baud; modem control and XMODEM. 
For Microsoft C, Turbo C or MS Pascal. 


KeyPilot $49.95 
"Super-batch" program. Create batch files which 
can invoke programs and үе input to them; 
run any program unattended; create demonstra- 
tion programs; analyze keyboard usage. 

PASCAL TOOLS/TOOLS 2 3175.00 
Expanded string and screen handling; graphics 
routines; memory management; general p 

"ue DOS file support and more. For MS- 


EXEC 595.00 
NEW VERSION! Program chaining executive. 
Chain one program from another in different 
languages; specify common data areas; less than 
JK of overhead. 

RUNOFF $49.95 
Text formatter for all programmers. Written in 
Turbo Pascal: flexible printer control; user-defined 
variables; index generation; and a general macro 
facility. 

TO ORDER CALL TOLL FREE 

800-333-8087! 


$175.00 


rt for the 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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CHAOS MANOR MAIL 


Jerry Pournelle answers questions about his column 
and related computer topics 


Multitasking Defense 
Dear Jerry, 

In recent months, you have spoken out 
strongly against the use of multitasking 
operating systems such as OS/2 for per- 
sonal computers. While I agree com- 
pletely with your philosophy of one per- 
son, one CPU, I disagree that the CPU 
should be limited to a single task. I be- 
lieve that the IBM PC and its 5-MHz 
clones are incapable of supporting a 
multitasking environment due to their 
less than overwhelming performance. I 
also believe, however, that the 8-MHz 
80286-based machines and 16- or 20- 
MHz 80386- and 68020-based machines 
are very capable of providing a useful 
multitasking environment. 

One of your major concerns seems to 
be, “What can a multitasking system 
bring to a personal computer?" I believe 
that the biggest advantage of multitasking 
is that it will clean up the interface that all 
software has with the underlying hard- 
ware. You often mention problems you 
experience in trying to load terminate- 
and-stay-resident programs under DOS 
in the correct order to make them all 
function properly. Under a multitasking 
operating system, this is no longer a prob- 
lem because those programs become one 
of the many processes managed by the 
operating system. They are activated by 
the operating system instead of each pro- 
gram using its own method of “waking 
up.” In addition, the process no longer 
has to be aware of the state of other pro- 
cesses to function properly. This envi- 
ronment would greatly simplify the soft- 
ware developer’s job as well as the 
configuration issues for the eventual 
users. Given your partiality toward these 
utilities, I suspect that you would find an 
environment like OS/2 much more desir- 
able than MS-DOS. 

Your concern that performing more 
than one task simultaneously on a single 
CPU would create performance degrada- 
tion is only partly true. In any computing 
system, the CPU can easily be faster than 
marry of the other devices with which it 
must interface. Machines based on the 
faster 80286 CPU and all the 80386 and 
68020 CPUs will have more time avail- 
able because of slow disk drives, printers, 
tape drives, and people. This time can be 
used to service additional processes run- 
ning on the machine. It is true, however, 


that when the mix of processes shifts to- 
ward exclusive compute-intensive tasks, 
performance degradation occurs. 

I currently use a Sun-3/75 every day 
running Sun's version of Unix. If I want 
to do serious text processing, I don't try 
to do compiles or other compute- 
intensive tasks simultaneously. I do, 
however, edit text files, read my mail, 
look at spreadsheet files, and check my 
appointment calendar while I am compil- 
ing. I typically have a Mandelbrot set 
generating in a background window 
while I do a lot of those tasks. When the 
machine becomes too slow, I stop some 
processes and run them later. I particu- 
larly enjoy being given the choice of run- 
ning more than one program, as opposed 
to the designers of the operating system 
telling me that I am capable of doing only 
one thing at a time, 

Finally, many types of things that you 
like to do are implemented through some 
hack or patch to MS-DOS; these really 
require a multitasking operating system 
to be done correctly. I'm referring to 
items like electronic mail, networking, 
-print spooling, and all those wonderful 
pop-up tools that you truly enjoy. 

I believe much of your opposition to 
QS/2 comes from a lack of understanding 
of the potential that it holds. I assure you 
that the engineers who have to use a PC- 
based product on a daily basis are truly 
excited and welcome a multitasking oper- 
ating system—especially one with virtual 
memory. 

Dan Mutchler 
San Jose, CA 


Well, Гуе recently been to a Microsoft 
conference on OS/2 and talked with its 
systems architect, and I agree, if the com- 
pany can pull it off, it will be wonderful. 

I don't even question that Microsoft 
can make it work for the 386. Г do have 
some worries about whether the company 
has made everything reliable for ail the 
various steps and revisions of the 286, 
and on that we'll just have to see. 
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Jerry Роитейе holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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VOLUME 1: THE OPEN SYSTEMS INTERCONNECTION (051) MODEL ARD 
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OSI-RELATED STANDARDS, William Stallings 


The first book on OSI related standards for pro- | Highlights include— 
fessionals in data processing and data commu- | "PHYSICAL LAYER (R5-232-C), (RS- 
nications, computer systems managers and cus- 449/422-А /423-А Х.2]) = DATA LINK 


tomers, system designers and implementers. 
Bestselling computer book author William Stall- 
ings offers in-depth tutonals, comparative analy- 
sis and technological commentary not found in 
the standard literature for each of OSTs Player 


LAYER (HDLC) = NETWORK LAYER 
(Х.25, X.75, IPISO) = TRANSPORT 
LAYER = SESSION LAYER 

* PRESENTATION LAYER (ASN. 


architecture, 


VOLUME 2: LOCAL NETWORK STANDARDS. Wilko Stallings. 


A clear analysis of the two most important OSI- 
related standards for local networks in wide- 
spread use by local network vendors and cus- 
tomers: the IEEE 802 and the new FDDL Here, in 
a single volume, are complete details on LAN 
юпоюсіев (star, ring, and bus/tree) transmission 
media (twisted pair coaxial cable and optical 
fiber, mechanisms, protocols and more! 


and • APPLICATION LAYER. 


Special topics include— 

s LOGICAL LINK CONTROL (LLC, 
IEEE 802.2), CSMA/CD (IEEE 802.3) 
» TOKEN BUS (IEEE 802.4) = TOKEN 
RING (IEEE 802.5) * and FIBER 
DISTRIBUTED DATA INTERFACE 
(FDDI, ANS Х3Т95). 


VOLUME 3: DEPARTMENT OF DEFENSE (000) 
PROTOCOL STANDARDS. William Stallings, Poti 
Sue Meleod-Reisig and Anthony Michel. 


An. outstanding tutorial and reference for a com- | DOD standards featured— 
munications model which will be important well s» INTERNET (IP) = TRANSMISSION 
into the next decade. Includes detailed informa- CONTROL (TPC) * FILE TRANSFER 
tion on the technology implementation, design | (FTP) for transfer of ASCI, EBCDIC, 
and application of the 5 major protocols man- | plus binary files = SIMPLE MAIL 
dated for all DOD procurement programs, and | TRANSFER (SMTP) for electronic 
many commercial local network installations. А mail and = TELNET (TP). 


"must" for anyone needing a clear understand- 
ing of the mechanisms and services of military 


standards. 


MEMBERSHIP BENEFITS а In addition to getting the 3-volume Handbook 
of Computer-Communications Standards for only $495 when you join, 
you keep saving substantially on the books you buy * Also, you wil) 
immediately become eligible to participate in our Bonus Book Pian, with 
savings of 65% off the publishers’ prices. = At 3-4 weeks intervals (16 
times per year), you will receive the Library of Computer and Informa- 
tion сес Book Club News, describing the coming Main Selection 
and Alternate Selections, together with a dated reply card. = If you want 
the Main Selection, do nothing, and it will be sent to you automatically = 11 
you prefer another selection, or no book at ali, simply indicate your 
choice on the card and return it by the date specified. s You will have at 
least 10 days to decide. If, because of late mail delivery of the News, you 
shouid receive a book you do not want, we guarantee return postage. 


THE LIBRARY OF COMPUTER AND INFORMATION 
SCIENCES is the oldest, largest book club especially 
designed for computer professionals. [n the incredibly fast- 
moving word of data processing, where up-to-the-moment 
knowledge 15 essential, we make it easy !o keep totally 
informed on all areas of the information sciences. What's 
more, our selections offer you discounts of up to 30% or more 
off publishers’ prices. 


If reply card is Дөн, deed write fo The Tet of Computer and Informa- 
tion Sciences, Dept 7-Е 17-52121. Rwerstde. М) 08015 for membership informs- 
tion and an application BYTE 5/88 


I have no objection to multitasking if it 
works as you describe your life. I've just 
yet to see that happen on a micro. —Jerry 


Why Not Unix? 
Dear Jerry, 

Have you seen the button that reads, 
"OS/2 = half an operating system"? 

The person wearing it is probably a 
Unix person, which leads me to the topic 
I wish to comment on. In the "Hackers 
3.0” section of your January column, you 
said, “I think of little that OS/2 promises 
that you can't do with Unix.” Me, too. I 
can also think of a lot of things it doesn't 
promise that you can do with Unix, such 
as allowing multiple users. 

You mentioned that Unix isn't going 
anywhere without a major backer, and 
that the obvious major backer is AT&T. 
Oh, no! Please, not AT&T. If it weren't 
for the University of California at Berke- 
ley, AT&T would have destroyed Unix. 
How about a major backer being a cus- 
tomer? Like the Department of Defense, 
which just put out a bid for 4 or 5 billion 
dollars' worth of Unix machines. I don't 
think we will ever see even a $100 million 
bid for OS/2 machines. 

As to whether there will be as many 
OS/2 users as Unix users a year after 
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OS/2 comes out: I don't think so. OS/2 is 
out as of this writing. There is no soft- 
ware for it, and you need an 80286/80386 
chip to run it. Granted, the software will 
come, but those 8088 boxes will not all be 
upgraded to 286/386 boxes. 

Finally, you said that the main objec- 
tion to Unix was that it's too big and too 
slow. I thought the main objection to 
Unix was that it is cryptic and difficult to 
learn. If it is too slow, then buy faster 
hardware. That is the solution Microsoft 
is offering for Windows. 

Note also that I am (and I assume you 
were) talking only about microprocessor- 
based computers. If you were to include 
all computers, many of my above answers 
would be subject to change. 

Michael Tighe 
Freehold, NJ 


Г suspect that Microsoft/IBM will be 
more than happy to leave the 8086/8088 
market to Unix. Unix on a vanilla PC is 
like a dog playing chess: You don't expect 
it to be done well; the miracle is that it 
can be done at all. 

Without a major backer, Unix is not 
going to go far in the micro community. 
The obvious candidate for major backer 
is AT&T; as my friend Paul Chisholm 


Price, Qty, Part# 
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says, the people at AT&T know how to 
write good compilers—they invented 
Unix. 

I'm doing a major essay on Unix and 
OS/2 for the column; watch for it. —Jerry 


Thunder and Writing 
Dear Jerry, 

Your comments about what you want 
in a spelling checker (Computing at 
Chaos Manor, January) seemed to me to 
describe perfectly Thunder for the Atari 
ST. Normally, such a coincidence would 
not move me to write to you; however, 
coupled with your closing comment 
about Atari being the “machine for the 
rest of us," I could not resist. 

Thunder was written by Mark Ska- 
pinker at Batteries Included, but I am not 
sure what its status is since BI was gob- 
bled up by Electronic Arts. The program 
has all the features you described and can 
be used in either batch or interactive 
mode. In interactive mode it uses a bell to 
inform you of an unrecognized word (I 
read somewhere that there is also a ver- 
sion available for the hearing impaired 
that uses a visual indicator), and you can 
either correct it yourself or use the mouse 
to call up a list of possible corrections and 

continued on page 324 
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10 important Reasons 


C Programmers Use 


Our File Manager 


1. It's written in C. 

Clearly the growing lanquage of 
choice for applications that are fast, 
portable and efficient. All of 

db VISTAs source code is written in C. 


2. It's fast — almost 3 times faster 
than a leading competitor. 


Fast access that comes from the 
unique combination of the B-tree 
indexing method and the “network” or 
direct “set” relationships between 
records. A winning combination for 
fast performance. 


3. It’s flexible. 

Because of db. VISTA’s combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db. VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

ао VISTA is also well behaved to 
work with most any other C libraries! 


4. It's portable. 


db. VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 


6. It uses space efficiently. 

db. VISTA lets you precisely define 
relationships to minimize redundant 
data. Itis non-RAM resident; only 
those functions necessary for opera- 
tlon become part of the run-time 


program. 


7. Royalty free run-time. 

Whether you're developing applications 
for yourself orfor thousands, you pay 
for db_ VISTA ordb QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn't 


ittime you switched to royalty-free 
db VISTA? 


db VISTA" 


Features 
+ Multi-user support allows flexibility to run on 
local area networks 
+ File structura is based on the B-tree indexing 
method 


+ Transaction processing assures multi-user 


consistency 
sr nan prudent ае 


+SQL-based db QUERY is linkable 


e File transfer utilities included for ASCII, | 


content and organization of your files 
* Interactive database access utílity 
+ Database consistency check utility 


+ Maximum record length limited only by acces- 
sible RAM 

+ Maximum records per file is 16,777,215 

+ Maximum file size limited only by available disk 


storage 
+ Maximum of 256 Index and data files 


+ Kay length maximum 246 bytes 
е No fimit on number of key fields per record 
e No limit on maximum number of fields per 
record 
Operating System 
& Compiler Support 
¢Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, Microport, VMS, 
Macintosh 
“С compilers: Lattice, Microsoft, ІВМ, 
Aztec, Turbo C, XENIX, UNIX 
and LightspeedC 


8.46. QUERY & db. REVISE. 
Add the SQL-based, ad hoc query and 
report writer for a relational view of 

db VISTA databases. 

Use db_ REVISE to re-design your 
database easily and quickly! 

Both royalty free! 


9. Free tech support. 

60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 


т ао т%- 


10. Upward database 
compatibility 

Start out with file management in a 
single-user PC environment—then 
move up to a multi-user LAN ora VAX 
database application with millions of 
records. You'll still be using db_ VISTA. 
That's why so many C programmers 
are choosing db_ VISTA. 


30-day Money Back Guarantee! 
Try db_ VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return it for a 
full refund. 


Price Schedule a» visr4 db_auery 


П Single user $ 195 $ 195 
Г] Single user w/Source $ 495 $ 495 
C] Multi-user $ 495 $ 495 
О Multi-user w/Source $ 990 $ 990 
NEW: 

O VAX Multi-user $ 990 $ 990 
О VAX Multi-user w/ Soure $1980 $1980 
Order Now. 


Put db. VISTA to work in your 
application program. Ordering 1$ 
easy— simply call toll-free. We'll answer 
your technical questions and get you 
started. Call today. 


Call Toll-Free Today! 
1 (800) db-RAIMA 
(800/327-2462) ог 
206/828-4636 


NRAIMA* 


CORPORATION 


3055 - 112th NE, Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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ASK BYTE 


Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing 


A Bigger Buffer 
Dear Steve, 

I own an IBM Proprinter XL, and Га 
like to expand its buffer. There is an 
empty 28-pin IC socket on the Pro- 
printer’s board, but I can’t figure out 
which IC to use. I've called IBM and its 
service centers numerous times, but to no 
avail. I was told that I would have to bring 
the printer to a dealer to have the needed 
IC installed. This is more of a problem 
(and expense) than it’s worth. Can you 
help? 

Anthony Camp 
Peekskill, NY 


Aha! An easy one! Despite all the 
mumbo jumbo уои уе heard, all you need 
to do is buy a simple static RAM (SRAM) 
chip, drop it in the socket, and you're on 
the air. There are no switches to set and 
no software to install... . How's that for 
simple? The RAM is an 8K-byte SRAM. 
The part number depends on the manu- 
facturer, but the generic number for it is 
6264 (Hitachi calls it an HM6264, To- 
shiba calls it a T5565, and so on). The 
150-nanosecond version (usually indi- 
cated by a "-15" suffix) will work just 
fine. 

You can get these things from nearly 
any mail-order outlet. Microprocessors 
Unlimited (24000 South Peoria Ave., 
Beggs, OK 74421, (918) 267-4961) is 
selling 6264L P-15 ICs for $3.30 each 
with no minimum order. 

Line the IC up with the notched end to- 
ward the rear of the Proprinter, just like 
the EPROM in the adjacent socket. Make 
sure that the power is off, touch a metal- 
lic part of the printer before you tuck the 
IC in the socket, and take care not to bend 
any pins underneath. Happy buffering! 
—Steve 


Call Forwarding 
Dear Steve, 

I'm writing to you in hopes that you 
know where I can get information con- 
cerning a specific type of telephone (or 
computer board) that will automatically 
perform the call forwarding function. We 
have more than two telephone lines in this 
office, so it would be no problem to route 
an incoming call back out over the second 
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line. Our lines are all high-speed. Тһе 
push-button telephone lines here in Eu- 
rope— when you can get them—are faster 
than their counterparts in the U.S. The 
European PTT made the decision about 
10 years ago to upgrade all its lines to 
handle both voice and high-speed data. 

I have heard that a couple of companies 
in the U.S. sell telephones that will auto- 
matically perform call forwarding for you 
if you have two lines available. Do you 
know the names of any companies with 
such equipment? Alternatively, if there is 
some computer peripheral board that 
could handle call forwarding, I would be 
interested in contacting the board's 
manufacturer. 

Please note that compatibility is not a 
problem. American equipment that has 
passed the FCC requirements or that can 
handle the V22.bis protocols works fine; 
you just plug it in. The European PTT 
tries desperately to deny this fact. For in- 
stance, in this office we use an off-the- 
shelf Hayes internal 2400-bit-per-second 
(bps) modem. It works great and costs 
about one-fourth the price of the junk the 
PTT tries to peddle. 

Dr. J. F. Kenney 
Rotterdam, Holland 


I found a device that does just what 
you 're looking for. It's called the Remote 
Access Call Diverter, and it's available 
from Fordham Radio (260 Motor Pkwy., 
Hauppauge, NY 11788, (800) 645-9518 
or (516) 435-8080). Its catalog number is 
DAC-200, and it is available for just over 
5100. 

You should be abie to perform а simi- 
lar function on data with different hard- 
ware. There are at least two multiplexed 
serial interface boards for IBM-type 
computers. These boards can, with ap- 
propriate software, operate several 
modems simultaneously. Intended pri- 
marily for use with multiline/multiuser 
bulletin board systems (BBSes), these de- 
vices are advertised as being capable of 

"conference call" operation. That is, 
they can link several remote computers 
together for data exchange and provide 
automatic, unattended transfer/forward- 
ing of data and messages. You may have 
to do some software work to get what you 


require. Two sources for these boards are 
as follows: 


ONLINE Store 
1996 Eastman Ave. 
Ventura, CA 93003 
(805) 656-3741 


G-TEK 

Drawer 1346 

399 Highway 90 

Bay St. Louis, MS 39520 
(601) 461-8048 


—Steve 


Turbo Turbo Pascal 
Dear Steve, 

When I first tried to write a large pro- 
gram in Turbo Pascal on the IBM PC XT, 
I came to the conclusion that Turbo Pas- 
cal's compilation process could be slight- 
ly changed to achieve a significant de- 
crease in the effective compilation time. 

As an example, consider a 5000-line 
program, 80 percent of which consists of 
tested graphics procedures and in which 
only a few lines at the very end contain 
errors. In this case, even if the compiler 
detects an error some 10 lines from the 
last end statement, you're forced to wait 
another few minutes until Turbo Pascal 
completes the compilation process. If 
you're debugging, these minutes can be- 

continued 


IN ASK BYTE, Steve Ciarcia, a computer con- 
sultant and electronics engineer, answers 
questions on any area of microcomputing and 
his Circuit Cellar projects. The most repre- 
sentative questions will be answered and pub- 
lished. Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

P.O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Alberi, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 


Upgrade Your Technology 


We're Programmer's Connection, the leading 
independent dealer of quality programmer's 
development tools for IBM personal com- 
puters and compatibles. We can help you 
upgrade your programming technology with 
some of the best software tools available. 
Comprehensive Buyer's Guide. The CONNECTION, 
our new Buyers Guide, contains prices and up-to-date 
descriptions of over 600 programmer's development 
tools by over 200 manufacturers. Each description 
covers maior product features as well as special re- 
quirements, version numbers, diskette sizes, and 
guarantees. 

How to Get Your FREE Copy: 1) Use the reader ser- 
vice card provided by this journal; 2) Mail us a card 
or letter with your name and address; or 3) Call one 
of our convenient toll free telephone numbers. 


it you haven't yet received your copy of the 
Programmer's Connection Buyer's Guide, act 
now. Upgrading your programming technol- 
ogy could be one of the wisest and most 
profitable decisions you'll ever make. 
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386 А5М/286 LINK by Phar Lap Software 45 4П 
386 DEBUGGER ду Pher Lap Software TW" 195 129 
НОР С-386 бу Menwa ses 529 
FORTRAN -386 by MicioWay . ... 8985 529 

PC- М05/286 Sngie-Usor by The Sottware Lr... mrs 195 155 
PC-MOS/38B 5-Lsar by The Sowara 1яїК............... 55 539 
PC-MOS/386 25-Lser ду The Software Link ... 995 669 

hlaise products 
ASYNCH MANAGER бресту C or Pasea o, 175 138 
С TOOLS PLUSS 2 129 38 
PASCAL TODLS/TOOLS 2 178 1% 
Turbo АБҮМЕН PLUS/4.D a 129 39 
Turbo C TOOLS... . | 129 99 
Turbo POWER TOOLS PLUS/4.0 120 99 
VIEW MANAGER 5peory £ or Rascal 275 199 
аана ойну 
ЕШНЕКА fiat Saver .. "o 187 119 
Paradox 1.1 by ArisaiBorand .. A | 495 359 
Paradox 2.0 by Ansa/Bortand 725 525 
Paradox 286 by Asa Botani New 895 CALL 
Paradox Network Pack by Ansa Bora 995 725 
Quattro: The Professional Spreadsheet 247 118 
Reflex: The Analyst 150 105 
Sidekick | Г " 85 65 
Sidekick Plus  . — а New 200 139 
Superkey . 100 6B 
Turbo Basic Compiler (00 68 
Turbo Basic Support Praducts Af Vanebes. 100 — 68 
Turbo C Compiler 10 98 
Turbo Lightning м 58 
Turbo Lightning with Word Wizard New 150 105 
Turbo Pascal ... . 19068 
Turbo Pascal Databasa Toolbox 100 в 
Turbo Pascal Developer's Toolkit е 395 285 
Turbo Pascal Editor Toolbox . 100 68 
Turbo Pascal Gameworks Toolbox. ........ ..... 100 — 88 
Turbo Pascal Graphix Toolbox... 100 68 
Turbo Pascal Numerical Methods Tootbox 9 6 
Turbo Pascal Tutor 70 49 
Turbo Prolog Compiler 100 68 
Turbo Prolog Toolbox 100 в 
кпап 
С lalkby CNS.. our Mew 150 119 
Eco-C88 Modeling Compiler by Ecosot 10 64 
Lattice C Compiler from Lames . Мен Verson 450 220 
Mark Williams Let's С н FREE esd s sn 5 54 
Uniware 68000 C Cross Compiler 525 2... %8 829 
Uniware 2-80 C Cross Compiler by 525 go5 829 
database танын 

Clipper by Nantucket I. 695 379 
BASE IM Pius oy Асот ае. eA 695 389 
OBFast a2ASE Яя Plus Comp hy dias! New 69 59 
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FOXBASE+ бу Fox Software , 395 249 
FoxBASE -/3B6 ру fox Sattware New 595 399 
Geniler by byter . “ee an 395 244 
R:Base 5000 бумл. 495 359 
fi:Base Syslem V by Micromm " та аз 
Tom Rettig's Library by Ion: Betty & Assoc 10 79 


digitalk products 


Smalltalk V о Мы 
EGA/VGA Color Option 50 45 
Diskette #1 50 45 

Goodies Diskette #2 — en Aw 50 45 
Goodies Diskette #3 № 50 45 
Smalltalk/Comm ю 45 
Smalltalk 286 Ме 200 159 

golden bow products 
Wcatha. ........ gh 55 
Viealurg Mart Dk ину &g м 
Yieatura Deluxe . ... 120 111 
Морі Hard Cesk Өрінтұғдіюі Unity. co 55 
pommel were products 
Finally BASIC routines X 85 
Finally Modules.. 90 5 
Finally Gral... .... 85 
logitech products 
LOGIMOUSE A! Vanenes — . CALL CALL 
LOGITECH Modula-2 Development System 249 1% 
Modula-2 Coe Pack я Б 
Modula-2 | i 109 139 
nior mar те products 
GRAFMATIC 135 117 
GRAFMATIC Wilh PLOTMATIC 240 215 
PLOTMATIC 135 117 
micro porl products 
DOSMerge286 Specify 2-Users or Шт 149 129 
005 Мегџе386 2-Users 395 345 
DOSMerge386 Liwrued Users 495 429 
System V/386 Complele Package 799 669 
System V/AT Complete Package 549 465 
microsolt products 

Microsotl C Compiler Swifoceview ....NewVerson 450 285 
Microsotl COBOL Compiler wath COBOL fools ?00 438 
Microsol Excel 495 319 
Microsoft FORTRAN Onimuwg Comp New Verson 450 285 
Microsolt Macro Assembler New vama 150 99 
Microsoft Mouse АЛ Гале . CALL CALL 
Місгозай 08/2 Programmer's Tomiki „№ 350 CALL 
Microsoft Разса! Compiler. — . Мене ewon 300 184 
Microsoft QuickBASIC 4 93 59 
Microsoft QuickC 88 86 
Microsolt Windows. . T go В 
Microsoh Windows 386 „в 1% 129 


ORDERING INFORMATION 


FREE SHIPPING. Orders wilhin the USA (including 
Alaska А Hawaii) are shipped FREE via UPS Call tH 
express shipping rates. 

NO CREDIT CARD CHARGE. VISA, MasterCard and 
Discover Card are accepted at no extra cost. Your card 
is charged when your order is shipped. Mail orders 
please include expiration date and authorized signa- 


ture 

НО COD OA PO FEE. С005 and Purchase Orders are 
accepted at no extra cost. No personal checks are ac- 
cepted on COD orders. POs with net 30-day terms 
(with initial minimum order of $100) are avaitable ta 
qualified US accounts only. 

МО SALES TAX. Orders outside of Ohio are not 
charged sales tax. Ohio customers please add 5% Ohio 
tax or provide prooi of tax-exemption. 

30-DAY GUARANTEE. Most of aur products come 
with a 30-day documentation evaluation period or a 30- 
day return guarantee. Please note that some manvufac - 
turers restrict us from offering guarantees on their 
products, Call for more information 

SOUND ADVICE. Our knowledgeable technical stat 
can answer technical queslions, assist in comparing 
products and send you detailed product information 
tailored to your needs. 


| INTERNATIONAL ORDERS. Shipping charges lor In- 


ternational and Canadian orders are based on tha ship- 
ping carrier s standard rate. Since rates vary between 
carriers, please call or write or the exact cost. ІМЕГ- 
national orders (except Canada), please include an ad- 
ditional $10 for export preparation, All payments must 
be made with US funds drawn on a US bank. Please 
include your telephone number when ordering by mali. 
Due to government regulations, we cannot ship 10 all 
counties. 

MAIL ORDERS. Please include your telephone num- 
ber on all mail orders. Ba sure to specily computer, 
operating system, diskette size, and any applicable 
compiler or hardware Interlace{s) Send mail orders 
to: 

Programmer's Connection 
Order Processing Department 
7249 Whipple Ave NW 
North Canion, OH 44720 


Microsott Windows Development Kil 500 319 
Mierosolt Word _ 450 285 
Microsoft Works 185 129 
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Brief ^y Satin Systems  .... 195 CALL 
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Disk Technician + by Pre Sobbons | 130 118 
Flow Charting + by Parton & Patton New 223 189 
Instant Replay Ill by Морага New 150 129 
MiniPrabe by Aran 395 369 
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MathCAD hy Haini! гер | f 34g 269 
Opt-Tech Sort by Opf-Tech Data Proc 149 95 
гу Сора kit, бресту Language . im 88 
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Quinn-Curtis Products АЛ Vanebes CAL CALL 
STATGRAPHICS ty 5755. ,.. 895 649 
ТИВ hy Burton Systems Software... 100 85 
Turbo Professional 4.0 by TurbaPower s 79 
Turbo Programmer by ASC! . New 289 229 
Ventura Desktop Publisher by XEROX New 895 499 
XonoCopy-PC by XENOSOFT . e) 88 

peter norton products 
Advanced Horton Utilities .. 150 89 
Norton Commander. .. i 75 55 
Norton Editor... 2. Кейн — 75 59 
Norton Guides Specdy Language 100 65 
05/2 it New 150 108 
Horton Лех 100 5% 
sco products 
РохВАЅЕ + Af Vanenes ... .. CALL GALL 
XENIX System V lor PS/2 by SCO CALL CALL 
XENIX System V 2865, 5С0 .. 1285 978 
ХЕНІХ System V 386 py 5CO 1595 1178 
soft warehouse products 

muLISP-B7 Interpreter 300 193 
muLiSP-87 ud & Compiler 40 259 
muMATH-83 300 199 
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come hours. Also, consider the fact 
that—after the compiler finds the above 


| error—Turbo Pascal's text editor lets you 


make the necessary change to correct the 
problem. The compilation that follows 
should begin only in the vicinity of the 
change, since the preceding code com- 
piled properly the first time. This change 
in the compiler should result in a radi- 
cally reduced compilation time. What do 
you think of this idea? 
Wojciech Skaba 
Torun, Poland 


The newer versions of Turbo Pascal 
support compilation of the Pascal pro- 


| gram in sections. If you have a graphics 


library, you can compile it separately 
and link the library 10 the main program, 
thus avoiding recompiling code that 
you 've already tested. This is one of the 
features of Turbopower Software's Opti- 
mizer. It requires Turbo Pascal 3.0 or 
higher. Contact Turbopower Software at 
3109 Scorts Valley Dr., Suite 122, Scotts 
Valley, CA 95066. —Steve 


Breaking the 64K Boundary 
Dear Steve, 

I need to transfer some in-house finite- 
element programs (for engineering anal- 
ysis) coded in FORTRAN from an "an- 
cient" DEC minicomputer to a family of 
nine IBM PC5, XTs, and ATs. Individual 


| floating-point arrays in the programs 


contain 20,000 to 25,000 elements each. 
If I reduce the array size or use commer- 
cially available finite-element software 
packages that are still confined to the 
64K-byte barrier, I'll be limiting the size 
of the problems the program can analyze 
or jeopardizing the accuracy of the out- 
put. I'd like to continue using MS-DOS 
software (we currently have Microsoft's 
FORTRAN compiler version 3.30 for 
MS-DOS), since we have a great deal of 
data saved on MS-DOS disks. 

I've been looking into the TeleVideo 
and ALR 386 machines, Intel's Inboard 
386 AT, and The Software Link's PC- 
MOS. I have not been able to inquire 
about Compaq's Deskpro 386 or IBM's 
PS/2 Model 80. However, I would like to 
find out about Microsoft FORTRAN ver- 
sion 4.0, Xenix, and a rumored 386 DOS 
from Microsoft. I hope you can shed 


| some light on the matter and perhaps give 


hardware and software suggestions. 
Muhd. A. AbdulRahman 
Coral Gables, FL 


There are several FORTRAN com- 
pilers that are no longer bound to the 
64K-byte limit. Certainly, the 80386 is 
a match for the PDP-11 (or were you 
talking about the DEC-10/20 or VAX 
machines ?). 


Since you already have an installed 
base of MS-DOS software, you may not 
need to change your operating system to 
Xenix or some other operating system. 
You probably don't need multitasking to 
run analyses, and you will do better to get 
more computers than more users on one 
computer. Xenix is not likely to make 
your programs complete any faster. 

Microsoft FORTRAN 4.0 is advertised 
on pages 216 and 217 of the May 1987 
BYTE, and Microsoft indicates that it 
supporis the large memory model and 
math coprocessors. Microsoft specifically 
states that common blocks and arrays can 
be larger than 64K bytes. Actually, three 
memory models are supported. There is 
also a source-level debugger, which 
should be a big help. —Steve 


CCAT in the Mac 
Dear Steve, 

Would it be possible to make the CCAT 
fit the Macintosh II? It looks like the 
CCAT would be a cheaper and more ef- 
ficient design than AST Research's 
Mac286. 

Ellis Lai 
Higginsville, MO 


Unfortunately, though the CCAT in- 
cludes the entire CPU and memory sec- 
tion of an IBM PC, it is not at all suitable 
for use in the Macintosh II. The most ob- 
vious problem is that the ZYMOS chips 
are designed to work with the AT bus. 
Retrofitting this design onto the Mac H 
NuBus would definitely be a nontrivial 
task. However, the real problem would 
be getting the Mac screen to emulate an 
IBM display standard such as MDA, 
CGA, or EGA. This is the real break- 
through of the AST design, and it prob- 
ably requires a lot of tricky hardware and 
software. Without this, the system 
couldn 't run existing PC software. 

Actually, I find the general idea of an 
IBM PC “coprocessor” for the Mac hu- 
morous. In my experience, Mac users 
have little interest in (and, in fact, are 
quite opposed to) the PC. For those who 
need to run PC applications, it is almost 
as inexpensive to buy a low-cost PC cione 
as it is to install a PC coprocessor. 1 
don 't think many of the coprocessors will 
be sold. —Steve 


Correlating Channels 
Dear Steve, 

I'm looking for a new large-format 
(30-inch) TV that can reallocate the se- 
lected channels to the way that I want 
them rather than the standard factory set- 
tings (1.е., instead of having selection 8 
tune in channel 8, I want to alter it to tune 
in channel 11, because in my area the sta- 

continued 


1-800-528-1054 
Щ 
: 


Air Express Shipping 


Seo Details Below 


PRINTERS BOARDS 
Alps All Moduls Call DISKETTE AST S Sex. Pach Plus 5109 
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LIST OURS 
386 SOFTWARE 
386-TO-THE- MAX 75 те 
ADVANTAGE 386 С OR PASCAL 895 — 3939 
DESQVIEW 10 1135 
РОХВАЗЕ + 386 595 ір 
HIGH С-386 A95 ase 
MIC ROPORT DOS/ME RGE 395 м? 
MICROPORT 
SYSTEM V/386 (COMPLETE) 799 6077 
RUNTIME SYSTEM 199 147 
MS WINIMNWS/ 386 195 116 
МОР С OR FORTRAN-386 
PC-MOS CALL CALL 
PHARLAP 386 ASM/LINK 
PHARLAP 28 ASM/LINKLOC 695 м 
PHARLAP 386 DEBUG 195 — 157 
PROFESSIONAL PASCAL 895 59 
SCO XENIX 
SYSTEM Ұ 386 (COMPLETE! 1495 1194 
OPERATING SYSTEM 595 00 
VPUX 
2 USER 495 399 
UNLIMITED 995 тию 
М/3285 745 182 
ХАМ 595 Ыр 
ADA 
ALSYS АПА (W/MAINTENANCE> 3655 м 
ALSYS ADA TOOLSETS 995 929 
ALSYS 386 ADA 33555 ню 
JANUS ADA ЛЕТ SET ES 9% 
‘ED РАС 395 242 
“Dy PACK 799 ты 
APL 
APL*PLUS РС 6% ім 
APL*PLUS РС TOOLS 295 246 
POCKET APL 95 ю 
МИЕ INTERPRETER 300 179 
ISP-87 INTERP/COMPILER +00 мі 
Pe SCHEME 95 ва 
AI/PROLOG 
ARITY PROLOG INTERPRETER 295 232 
COMPILER AND INTERPRETER 650 574 
STANDARD PROLOG 95 “ғ 
COGENT PROLOG COMPILER 200 181 
TURBO PROLOG 100 £8 
RHO PROLOG TOOLBOXES 100 4? 
BSEMBLERS/LINKERS 
ADVANTAGE DISASSEMBLER 295 279 
ASMLIB 149 121 
MS MACRO ASM (DOS ОК 05/2) 180 " 
E IM 195 172 
AS MAG 195 1185 
PINKAS KRP LUS 495 279 
VISIBLE COMPUTER 80286 100 % 
BASIC 
DB/LIB 139 121 
FINALLY! or ЫП 
LASH Lr] 50 
MACH 2 75 - 
MS BASIC COMP. 6.0 (DOS OR 05/2) 295 189 
MS ds ICKBASIC кз LI] 
QBASE 959 и 
QUICKPAK 89 40 
QUICK-TOOLS 130 111 
QUICKWINDOWS W/SOURCE 99 % 
SCREEN SCULPTOR 125 Li 
STAY-RES ts ы 
TRUE BASIC 100 А 
TURBO BASIC 106 в 
TURBO BASIC TOOLBOXES 100 8% 
CCOMPILERS 
AZTEC С COMMERCIAL SYSTEM 499 CALL 
CS6PLUS 349 
HIGH C 595 ы? 
LATTICE С zr 
W/SOURCE 900 499 
MICROSOFT С (05 OR 05/2) 40 ТАБ 


40 BYTE * MAY 1988 


{ ACTOR 
ADVANTAGE С++ 


ө Huge inventory, immediate shipment 
e Knowledgeable sales staff 


We'll Match Any 


LIST OURS 
QUICK C 99 59 
TURBO С 100 a 
WATCOM C NEW 295 549 
CINTERPRETERS 
C-TERP 298 21: 
C-TERP FOR TURBO C 19 122 
INSTANT С 495 3:4 
RUN/C 120 AS 
RUN/C PROFESSIONAL 250 159 
CLIBRARIES/UTILITIES 
BLACKSTAR FUNCTIONS 125 10 
C ASYNCH MANAGER 175 137 
C-FOOD SMORGASBORD 150 y, 
C TOOLS РІД/5/5.0 129 № 
С UTILITY LIBRARY 185 125 
ESSENTIAL COMM LIBRARY 185 125 
COMMUNICATIONS PLUS z0 — 
GREENLEAF C SAMPLER 95 4% 
ыы ете COMM LIBRARY 185 115 
AF FUNCTIONS 185 125 
MULTLC. 149 ал 
PFORCE 395 115 
POLYTRON C BEAUTIFIER 49 45 
P 495 399 
RESIDENT C W/SOURCE 198 169 
TIMESLICER 295 27% 
W/SOURCE 1000 899 
TURBO C TOOLS 129 101 
WKS LIBRARY 89 80 
COBOL 
COBOL ЗРП 395 332 
. 295 249 
MICRO FOCUS 
COB мю 733 
COBOL/2 TOOLSET 900 73 
PC-CICS 1500 1189 
LEVEL 11 COBOL 349 іы 
PERSONAL COBOL 149 
OTHERS CALL CALL 
MICROSOFT COBOL 
MICROSOFT SORT 195 138 
OPT-TECH SORT 149 106 
REALCICS T9? 
REALIA COBOL 995 TM 
Lp 1145 8 
RM/CO 950 763 
RM/COBOL-8S 1250 т 


OBJECT-ORIENTED 
PROGRAMMING 


CAN ада 
GOODIES $1,2,or 3 APPLIC. PACKS 
SMALLTALK/V286 


200 
REE 35 а» 
SCREENIO 400 
SCREENPLAY 1180 131 
X NEW 99 
COMMUNICATIONS 
ASCOM IV 195 17 
CARBON COPY PLDS 195 143 
CLOSE-UP 
SUPPORT 245 
CUSTOMER 195 167 
CO-SESSION (2 USER? ei ТД 
APPLICATION 15 Hé 
PTEL 50 4 
SIDETALK 120 e 


e Special orders 


e 30-day money-back guarantee* 


Nationally Advertised Price. 
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LIST OURS 
DATABASE COMPILERS 
CLIPPER вәс 39 
DBFAST во 6 
FORCE Ш 9 117 
- 395 749 
QUICKSILVER 59 м 
;TURBO 6% CALL 
DBASE-TOOLS 
APPLICATIONS PLUS 49 279 
DBASE Ili PLUS 695 399 
DBASE TOOLS FOR C OR FASCAL 90 48 
DBFAST 5 в 
DEBUG ill 195 181 
FOX TOOL BOX 25 I 
FRIENDLY FINDER 9 94 
GENT 395 182 
GENIFER SOLUTIONS 95 s» 
HI-SCREEN XL M9 12% 
QUICK ENTRY 9 5% 
КАК 150 13% 
REPORT PLUS Р 
SILVERCOMM LIBRARY 150 1% 
SQUISH 7? № 
E DOCUMENTOR 295 49 
TOM КЕТТІС S ce 100 E 
UI PROGRAMM 295 EL 
DEBUGGERS 
ADVANCED TRACE-86 175 an 
BREAKOUT 125 a 
C-SPRITE 175 121 
СІП 195 181 
PERISCOPE | 345 282 
PERISCOPE Il US 141 
PERISCOPE [I-X 145 108 
PERISCOPE Ш 8 MHZ 1095 a 
PERISCOPE 111 10 MHZ 1195 #979 
PFIX 86 PLUS 395 115 
T-DERUG PLUS V. 4.0 45 3 
W/SQURCE 90% 


DISK/DOS/KE YROARD UTILITIES 
ADVANCED NORTON UTILITIES 150 
130 


BACK-IT 129 
COMMAND PLUS Y. 2.0 70 
DISK OPTIMIZER 70 м 
FANSI CONSOLE 75 64 
FASTBACK 175 MI 
FAST FORWARD 70 бӯ 
FETCH 55 4% 
MACE UTILITIES 99 к 
NORTON COMMANDER 25 Б 
NORTON UTILITIES 100 6} 
PC TOOLS DELUXE 80 19 
PD 145 ат 
Q-DOS П 70 ы 
VFEATURE % 75 
VFEATURE DELUXE 120 ШІ 
X TREE PRO 129 11: 
EDITORS 
BRIEF 195 CALL 
W/DBRIEF 275 CALL 
CVUE W/SOURCE 230 19 
EDIX 195 149 
EMACS 299 М8 
EPSILON 15 16! 
FIRSTIME (С) 295 2 
KEDIT 15 101 
125 101 
MKS Vi 75 $ 
MULTI-EDIT 99 м 
NORTON EDITOR 75 Te 
PI EDITOR Bs 16 
PMATE 195 18 
SPF/PC 245 I% 
mnm PLUS 185 131 
XTC 9 ш 
UATION SOLVERS 
KA: THE SOLVER 167 119 
CAD 395 181 
SOLVE ІТ 79 ТЕ 
T K SOLVER PLUS 395 а 


LIST OURS 


FILE MANAGEMENT 
BTRIEVE 245 ім 
XTRIEVE 245 1% 
REPORT OPTION i45 if 
TRIEVE/N 595 — 455 
XTRIEVE/N 505 45% 
REPORT OPTION/N м5 17 
CBTREE 159 MI 
C-TREE 395 38 
R-TREE 295 МІ 
C-TREE/R-TREE BUNDLE 650 6523 
D-TREE 395 CALL 
DAC Ill 250 171 
DAC HUR W/SOURCE 500 — 383 
DBC HE PLUS 
DB. VISTA OR DA QUERY 195 CALL 
SINGLE USER W/SOURCE 495 CALL 
MULTIUSER 495 CALL 
MULTIUSER W/SOURCE CALL 
INFORMIX ESQL/C M» 
INFORMIX 4GL 95 9099 
[INFORMIX SQL 795 Т 
PHACT MANAGE 249 711 
XQL 795 вон 
FORTRAN COMPILERS 
LAHEY FORTRAN 47T 43% 
LAHEY FORTRAN P77L-EM/16 695 019 
LAHEY PERSONAL FORTRAN 77 95 B 
MS FORTRAN (DOS OR 05/2 450 — E95 
595 ат 
FORTRANLIBRARIES/UTILITIES 
DIAGRAM'ER OR DOCUMENT'ER 129 16 
EXTEND 150 131 
FORTRAN ADDENDA 165 оғ 
FORTRAN ADDENDUM 95 Б] 
GRAFMATIC OR PLOTMATIC 135 110 
MAGUS NUMERICAL ANALYST 295 252 
MATHPAC 495 445 
PANEL 295 ін 
SPINDRIFT LIBRARY 149 134 
SSP/PC 350 іп 
TEKMAR GRAPHICS 178. 195 149 
GRAPHICS 
ADVANTAGE GRAPHICS (C) 250 219 
DRAWBRIDGE 129 111 
ESSENTIAL GRAPHICS 29 229 
E d 598 ы» 
RAPHIC 395 322 
Gee GRAPHIC DEY. TOOLKIT 495 M 
HALO '88 325 ШҰ» 
HALO A815 MICROSOFT LANG.) 55 т 
METAWINDOW 195 181 
METAWINDOW PLUS 275 232 
TURBO WINDOW:C 95 =й 
TURBO MALO (FOR TURBO C) 99 ж 
LINT 
PC-LINT 139 181 
PRE-C 1H 
ODULA-2 
LOGITECH MODULA-2 
COMPILER KiT 99 81 
DEVELOPMENT SYSTEM жз 19 
TOOLKIT 169 ні 
SOLID A+ TOOLBOX 99 89 
STONYBROOR MODULA-Z 1% 17% 
W/UTILITIES 35 іт” 


OPERATING SYSTEMS 
МІСКОРОКТ: 


FEATURED PRODUCTS 
ESSENTIAL COMM LIBRARY $0 New 


Sco 
XENIX SYSTEM V (COMPLETE) 1295 099 
DEVELOPMENT SYSTEM Ж 479 


OPERATING SYSTEM 479 
TEXT PROCESSING PACKAGE 195 1% 
vis FOR PS/2 50,60, 80 CALL CALL 
OPERATING SYSTEM TOOLBOX — 99 bt 
PCVMS 5а 
99 M 
WENDIN-DOS 99 ва 
WENDIN-DOS APPLICATION KIT 99 M 
FASCAL COMPILERS 
MARSHAL PASCAL 189 159 
MICROSOFT PASCAL (DOS OR 05/7; 3% 158 
PASCAL-2 79 CALL 
TEE ear PASCAL = из 
TUREO PASCAL DEY. LIB. 395 
TURBO PASCAL ADD-ON 
ASCII TURBO GHOST WR 
STARTER 99 59 
COMPLETE zo мі 


LIST OURS LIST OURS 
AR DOS TOOLK 99 м ADVANTAGE VCMS 39 3% 
005810 & MOUSE TOOLS 7s 19 LMK pe 195 ч 141 
LUGARU МА 69 CALL 
PLASH- UP TOOLBOX 49 dè MKS RCS ao 162 
MACH 7 @ PVCS-CORPORATE 
MET RABYTE DATA ACQ. TOOLS 100 № PVCS-NETWORK CALL CALL 
SCIENCE AND ENGIN LS 73 u. PVCS-PERSONAL 19 iH 
ULPTOR 125 М = 
SYSTEM BUILDER 150 131 
IMPEX lu 9 
REPORT BUILDER 19 116 
T-DEBUG PLUS V. 4.0 45009 
W/SOURCE 9) 8 
TURBO ADVANTAGE 0 45 
TURBO ADVANTAGE COMPLEX ж МУ 
TUR BO ADVANTAGE DISP 0 4 
О.А5М 99 70 
TURBO ASYNCH PLUS 129 10! 
TURBO GEOMETRY LIBRARY 10 9% 
TURBO HALO о  » 
TURBO MAGIC 99 м 
TURBO PASCAL TOOLBOXES 
DATABASE 10 e$ 
EDITOR 100 в 2 
GAME WORKS 100 @ Aum 
WINDOWS FOR DATA 
NUMERICAL METHODS wo 6 = с iak omi ВЕ 
TUTOR 70 4 
TURBO POWER TOOLS PLUS 129 101 POLY LIBRARIAN и э 
TURBO POWER UTILITIES 5 78 POLYMAKE 19 11 
TURBO PROFESSIONAL 4.0 9 8 SEIDL VERSION MANAGER 300 269 
TURBO WINDOW/PASCAL 95 ай NETWORK VERSION 1000 549 
UNIVERSAL GRAPHICS LIBRARY 150 121 SEIDL MAKE UTILITY 19 oe 
BCREENS/WINDOWB SOURCE TOOLS 55 499 
C-SCAPE 29 182 TLIB 100 89 
CURSES W/SOURCE 250 172 
GREENLEAF DATA WINDOWS 295 209 TRANSLATORS 
IYACC FORMAKER 495 453 BAS С OR BAS PAS CALL 179 
ACC JAM то ві BASTOC 495 о” 
ICROSOFT W 99 an D82C 299 тп 
MS WI WINDOWS DEVELOPMENT KIT $00 ns DBX TRANSLATOR 350 299 
PANE 295 215 RTC PLUS 325 2% 
PANEL PLUS. 495 m 
н end ADDITIONAL LANGUAGES 
QUI C 195 176 
SCREENSTAR W/SOURCE ue ww о мел UN 
SOFTCODE 196 119 LATTICE RPG II DEV. SYS. 1400 1119 
VIEW MANAGER 25 19 RPG ІІ COMPILER 750 461% 
VITAMIN C 225 162 RPG lI SEU 250 19 
УС SCREEN 99 RPG Il SORT MERGE 250 199 
WINDOWS РОК С 195 168 RPG ІІ SCREEN DESIGN AID 350 3 
WINDOWS FOR DATA 25 6 MASTER FORTH 125 115 
WISOURCE 590 479 PC FORTH 150 TT 
PERSONAL REXX 125 I1 
BOURCE CODE MAINTENANCE PLI.A6 750 675 
ADVANTAGE MAKE 125 и VP EXPERT 100 


Discover the power of Microsoft's new 08-2 languages 


Introducing five new lan 


ge ver sions, a new “smart” 


LIST OURS LIST OURS 
ADDITIONAL PRODUCTS SCREEN STAR 99 85 
C REFERENCE GENERATOR 50 329 W/SOURCE 198 tët 
DAN BRICKLIN'S DEMO PROGRAM 75 № 
DAN BRICKLIN'S DEMO PROG. If 195 17% GREENLEAF 
DAN BRICKLIN'S DEMO TUTORIAL 50 45 GREENLEAF C SAMPLER 5 Фф 
FLOW CHARTING I 229 м GREENLEAF COMM L LIBRARY 185 115 
KS AWK 7 4 GR FENLEAF DATA WINDOWS im 
MKS-SQPS 495 473 W/SOURCE 395 m 
POLYBOOST Юю T GREENLEAF FUNCTIONS 145 125 
POLYDESK Ш я n . 
SAPIENS V8 300 9 MICROSOFT 
SOFTSCREEN HELP 195 149 COMP 6.0 (005 OR 05/2) 295 18% 
SOURCE Р 95 M MS BASIC COMPILER (XENIX) 695 44% 
TEXT MANAGEMENT UTILITIES 120 № S BASIC INTERPRETER (XENIX) 350 229 
TREE DIAGRAMMER п т MS C COMPILER (005 OR 05/2} 450 1% 
MS COBOL со OMPILER T00 482 
Ae AGER (C/PASC 1 м$ EXCEL. EL (95 Н 
песе мотает таси, ЫЕ i ow FORTRAN (DOS OR 0572 450 m 
85 18 
PASCAL TOOLS/TOOLS 2 18 137 MS LEARNING DOS » n 
TURBO ASYNCH PLUS 129 101 MS MAC t ASM (DOS OR (05/2) 150 141 
TURBO С TOOLS 1% 101 MS MOUSE SERIAL OR BUS 150 Er] 
TURBO POWER TOOLS PLUS 129 101 ОДАҒЫ Мын in HH 
VIEW MANAGER (C/PASCAL) 45 1” №. MUM АШ к о № 
MS PROGRAMMER'S TOOLKIT 350 12% 
BORLAND о z ROS?) 00 18% 
EUREKA " 167 T MS PASCAL C MP (DO: б 
PARADOX Zo 3 № | MOUSE PRODUCTS 
5 "a | LOGITECH SERIAL OR BUS MOUSE 
TURBO BASIC COMPILER 100 #9 п " 
DATABASE TOOLBOX 100 49 9 
Ер ITOR TOOLBOX ы 100 4% + 
M TOOLBOX 100 e 
TURBO ry COMPILER 100 — 49 144 
TURBO PASCAL 100 4 1-4 
TURBO PASCAL DEV LIB. 395 239 
TURBO 70 4% 205 
NUMERICAL METHODS TB 06% 9 
DATABASE TOOLBOX 100 69 119 
EDITOR LBOX 100 — 4 із 
GAMEWORKS TOOLBOX 00 6% a 
GRAPHIX TOOLBOX 10 € md 
TURBO PROLOG COMPILER 100 е s 
TURBO PROLOG TOOLBOX 100 @ i 
FOR XENIX 695 HÝ 
ESSENTIAL MS QUICK BASIC юм 
REAKOUT DEBUGGER 125 а? MS QUICK C 99 8% 
C UTILITY RY 185 125 MS SORT 195 130 
COMMUNICATIONS PLUS 250 199 MS WINDOWS о @ 
ESSENTIAL COMMUNICATIONS 185 135 MS WINDOWS DEVELOPMENT KIT 500 319 
ESSENTIAL GRAPHICS 209 129 MS WINDOWS/386 195 138 
I*RESIDENT..C*/ 9) 85 MS WORD 450 185 
W/SOURCE 1998 16% MS WORKS 15 129 


ammer's text editor, and an 


enhanced version of CodeView n ad plus a Раа" oolkit. Each designed for OS/2 


development with support for DO 


plus more... 


OS/2 Programmer Toolkit 


Provides documentation and special utilities for development of OS/2 
applications. Contains three reference manuals for a complete description 
of aystem functions, structures, and file formats. Includes two free hours of 
support via Microsoft's electronic-mail product support system. 

List: $350 Ours $229 


Basic Compiler/6.0 


New compiler offers: extensive math and customizable runtime libraries, 
selective library linking, user defined event trapping, and inter-module error 
handling. Advanced language features such as user defined types, recur- 
sion, and huge arrays. QuickBASIC and enhanced CodeView integrated. 

List: $295 Ours $189 


Pascal Compiler/4.0 


Now bolstered by CodeView for quick and efficient debugging. Ability to 
compile any standard ISO or ANSI program. Meet target requirements 
with your choice of math options. Link and edit with greater efficiency with 
new incremental linker. 


List: $300 Ours $189 


Circle 237 on Reader Service Card 


All languages include the new reconfigurable editor, 
CodeView which now debugs programs up to 128MB, the ability to 
break the 640K barrier, support for protected and real mode programs, 


Microsoft’ 


C Optimizing Compiler/5.1 

Produces the fastest code available on a PC. In-line code generation, 
removal of invariant code from loops, automatic register allocation and 
constant folding. Integrated QuickC for quick compilation and prototyping. 
List: $450 Ours $285 


Macro Assembler/5.1 


Simplified segment directives allow easy program and subroutine setup. 
Assembly rate of 25,000 lines per minute. Special constructs make the 
writing of a mixed language routine as simple as identifying the calling 
language and the parameters to be passed. 


List: $150 Ours $99 


FORTRAN Optimizing Compileri4.1 


Extensive math options, memory model support, and outstanding code 
optimizations. New incremental linker. Full and complete implementation of 
the ANSI 77 FORTRAN standard. CodeView debugging. GSA-certified, 
error free. 
List: $450 


Ours $285 


A Division of Hudson Technologies. Inc. 
42 River Street, Tarrytown, NY 10591 
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LABELING 


For DOT MATRIX and 
Laser Printers 
(Epson /IBM/Okidata/LaserJet) 
e Labels for shelves, bins, inventory 

* 13 text sizes readable up to 50 ft. 

e Bar Codes: 2 of 5, UPC/EAN, 128, 
MIL-STD, AIAG, MSI, Code 39 

е Any size label «Flexible format 

е Color options е Reversals e Fast 

е File Input ® Menu driven е $279 

e Other bar code programs from $49. 

e Font Cartridges NOT required 

е Fast ә Easy е Not Copy Protected! 

J0 Day Money Back Guarantee! 


Bar Code Readers 
for PC, XT, AT, PS/2 


аа” 


— га 


Ey 
юу, 


* Heads 2 of 5, UPC/EAN, Code 39 
e Attaches as 2nd Keyboard 


е No software changes to add bar 
codes to any program 


• Rugged stainless steel wand 


s Optional Magnetic Stripe Reader 
only $100 additionat 


e External attach to all PS/2 models 
е External OR internal to PC, XT, AT 
e Upgrade гот PC to PS/2-only $30 
PC, XT, AT modet-complete 
ALL P5/2 modeis-complete 
RS-232 & Kirntron-complete 
30 Day Money Back Guarantee! 


ORTHINGTON 


DATA SOLUTIONS 
417-A Ingalls Street, 
Santa Cruz, California 95060 


408/458-9938 
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tion broadcasting on channel 8 is carried 
on cabie channel 11). This would reset 
the TV selector to the way that the TV 
stations are listed in the TV Guide, rather 
than the way the signals are received from 
cable. 

I have been hunting for this feature for 
several months now, and it appears that 
ali the TVs that are now made use fre- 
quency-synthesized tuning that automati- 
cally locks into all the available channels. 
This is great for the Neanderthals who 
want to plug the cable into the TV and be 
up and running a minute after the TV is 
unpacked. 

Unfortunately for people like myself, 
who are capable and willing to play 
around with toys, there is no way to adjust 
these settings (short of fine-tuning). The 
manufacturers expect me to keep remem- 
bering that 8 means 11, 6 means 9, 12 
means 26, and so on. I always thought 
that increasing the logic of the TVs would 
make this feature easier to implement, es- 
pecially since J remember being able to 
do this with an old mechanical tuner sev- 
eral years ago. What I really can't under- 
stand is why this feature is available on 
VCRs but is too old-fashioned for TVs. 

In my conversations with salespeople, 
when they find out that I have a VCR 
(which I have readjusted already), they 
are quick to suggest that I use the VCR's 
tuner for the channel selections and leave 
the TV on channel 3. Great idea—until J 
want to record one station and watch an- 
other. Now I have to remember that sta- 
tion CFAN is 8 on the VCR, but 11 on the 
TV; CAPC is 6 on the VCR, but 9 on the 
TV. This is progress? 

One salesperson suggested that I 
should have the TV and VCR set to the 
actual cable signals. I assume that this 
person hasn't ever been in the situation 
where, rushing around in the morning 
getting ready for work, he remembers 
there is something he wanted to record 
while he's at the office and quickly pro- 
grams the VCR. Unfortunately, he for- 
gets that 8 means 11 (6 means 9, 12 
means 26, and so on) in the TV Guide and 
winds up getting several hours of the 
wrong programs from the wrong 
channels. 

It is absolutely impossible to find a TV 
that does this. My last resort is to go 
cheapie-tech and tape cheat sheets to the 
VCR, TV, and remote control to remind 
me that 8 is 11,6159, 121526... 

There has to be a better way. 

James S. Bertram 
Vancouver, BC, Canada 


I have shared in your frustrations of 
trying to correlate the cable channel as- 
signments with the actual broadcast 
channel assignments. Some cable sys- 


tems go to the effort of using the proper 
channel number to transmit the signals 
on the cable; alas, I've never been so for- 
tunate as to have a system like that con- 
nected to my home. 

Some manufacturers address this 
problem. Some Fisher and Toshiba VCRs 
and TVs/monitors (and some high-end 
Magnavox units) sold in the U.S. let you 
program the frequency and the displayed 
number separately (some manufacturers 
change models slightly for Canadian 
sale, so 1 don't know if these are avail- 
able there). 

Technological progress is actually 
adding to the problem. Newer tuner de- 
signs, and the ICs that control them, sim- 
plify the tuner design dramatically and 
lower the cost. Unfortunately, the idea of 
а “tuner control on a chip" virtually 
eliminates the ability to modify the circuit 
in the way you describe, since the same 
IC that generates the control signals in 
the tuner also generates the numbers. 
Rarely are there any programmable de- 
vices in this area, since the channel as- 
signments are fixed by international 
treaty, 50 we are in somewhat of a 
corner. 

Another thought: Converters available 
through some of the high-end video stores 
let you set your TV or VCR to a single 
channel and do all your tuning from the 
converters. There are also similar tuner- 
only devices made for inclusion in stereo 
systems that do the same job. Perhaps 
one of these could fit your needs. 

— Steve 


Hercules vs. ВМ Graphics 
Dear Steve, 

I have a Hercules-compatible mono- 
chrome graphics card that didn’t come 
with any information. When I try to 
change the mode from text to graphics, 
nothing happens. But when I run certain 
programs, such as Microsoft Windows, I 
get graphics. Please tell me where Her- 
cules graphics memory starts and how I 
can access it. 

Eugene Verba 
Monmouth Beach, NJ 


That's the trouble with the clones— 
they assume that you know everything 
there is to know and skimp on the docu- 
mentation. Here's a fast education in 
display adapters. 

It turns out that DOS supports only the 
"IBM standard" display hardware: the 
Monochrome display, the Color Graph- 
ics display, the Enhanced Graphics 
display, and lately the Video Graphics 
display, each more commonly known by 
its acronym—MDA, CGA, EGA, and 
VGA. That's reasonable, given the close 


cominued 


THE AUTHORITY ON 


Members of the OS/2 design team bring you the 
authoritative guide to OS/2’s powerful features and 
functions: 
e OS/2 memory and multitasking facilities 
® OS/2 dynamic linking and I/O capabilities 
9 Interrupt-driven device management 
® Interprocess communications 
® C programming examples that describe OS/2 
application programming interfaces down to a 
functional level 


OS/2™ $24.95 
Features, Functions, and Applications 


You need a business perspective to help you compare 
the advantages of OS/2 over DOS. Now Dick Conklin 
an IBM insider who develops and presents OS/2 
seminars to dealers nationwide, explains all the fea- 

tures and functions of OS/2, including: 
© How OS/2 outperforms DOS in every way—from 
memory, graphics, and multitasking, to business 
applications 
® How to install, customize, and manage OS/2 to 
meet your business needs 
e How to convert from DOS to OS/2 and migrate 
your existing programs to run on it 


OS/2" $21.95 
A Business Perspective 


At bookstores or use this coupon to order 


pick Conklin --------------------- ORDER NOW -—— 


JOHN WILEY & SONS D Payment enclosed, Wiley pays postage/handling. 
605 Third Avenue Bill my O VISA О MasterCard О American Express 
New York, NY 10158-0012 
Attn: M. Schustack 

ed Acct. Exp. 


Please send me copy(ies 
of Krantz/OS/2: Features, 


3 WILEY 


Business/Law/General Functions, and Applications Signature 

Books Division (0 471-60709-6) $24.95 per 

605 Third Avenue, copy plusapplicablesalestax. Мате 
New York, NY 10158-0012 Рава send tha copy(ies) 

In Canada: of Conklin/OS/2: A Business Address 

22 Worcester Road Perspective (0 471-63503-0) 


Rexdale, Ontario, M9W ILI $21.95 рег copy plus applicable Стуба р — 


sales tax. Price subject to change and higher in Canada. 
TR RE ee ыс сс grep ae ——— 
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UTAH 


COBOL. 


| VERSION 4.0 (3) 
For IBM* PC's, XT's, AT's and other DOS machines. 6 / ki 
This is the one you've heard so much about — with fast 
compile times, small object code modules, no royalties, 
and clear error messages. Version 4.0 is based upon 
ANSI-74 standards with new features including: 
e Indexed files (ISAM) wiih up to 24 keys. This advanced feature requires the sottware 
package Btrieve* which is optionally available @ $190.00. 
e Windowing, pop-ups, color and overlays. This advanced feature requires the software 
package Saywhat?!™ which is optionally available ($45.00. 
e ACCEPT (1,5) numerics with decimal point alignment, numeric checking, AUTO-SKIP, 
SECURITY, LENGTH-CHECK, ЕМРТУ-СНЕСК, 
e Fast memory mapped DISPLA's (1,5) ERASE, BEEP, ATTRIBUTE. 
e An easy-to-use, COBOL source code EDITOR with auto line numbering, A-margin, B- 
margin tabbing with full screen cursor control. 

Also available: Utah SuperSort' @$39.95, a fast sort program callable trom Utah COBOL: 
Utah FORTRAN (9839.95; Utah BASIC ($39.95, Utah PASCAL (9939.95; Utah PILOT 
(2339.95. Used by 50,000 professionals, students and teachers in 40 countries. 


( rs 5 Since 1977 

422 Ellis Computing,Inc. 
5655 Riggins Court, Suite 10 
Reno, Nevada 89502 


NEW 


relationship berween IBM and Microsoft, 
but it’s a nuisance for the rest of us. 

Conspicuously absent from that list is 
Hercules graphics. Although Hercules 
cards are a standard, they're not an ІВМ 
standard, so DOS simply ignores them. 
PC-DOS BASIC graphics commands 
don't work on Hercules displays, and the 
MODE command won't switch them into 
graphics. 

But programs that generate graphics 
handle Hercules cards by writing directly 
to the hardware, completely bypassing 
DOS and the BIOS in the process. That's 
why Windows (from Microsoft, no less) 
runs just fine. 

As far as writing your own graphics 
code for the Hercules card, I'm noi sure 
that it’s worthwhile. A more practical 
course would be to get a language like 
Turbo C, which supports the Hercules 
card through the normal graphics li- 
brary; you simply write C code cailing 
the library functions, and your program 
can draw on any graphics display. 


To order call: CET 
(702) 827-3030 $-100 Sources 
Dear Steve, 


IEM 15 à registered trademark ol International Business Machines, Inc. Blriave is à registered trademark o! Novell, Inc, 
Saywhat?| is a trademark o1 Tha Resaarch Group. SuperSart Is a registered tradamark of Micropro intamational Corporation, 
Utah COBOL is a trademark ol Éilis Computing, inc © 1987 Ellis Computing, Inc. 


Some years back, 1 bought an S-100 
system from Morrow, which subse- 
quently went out of business. I'd like to 
know sources of parts and kits, as well as 
books, because I would like to be able to 
at least get some kind of S-100 system 
running. Could you give me a starting 
point for my research? 

My only other choice is to spend the 
money on jazzing up my Apple Пе and 
learning to be content. 


PowerStattion 


A Complete VT220 / VT241 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 


Luther Atkinson 
Richmond, VA 


"Mow true 800 
pixel wide VT241 
display and 
support for 

VMS Services 
for MS-DOS.” 


The 58-100 standard machines, while 
not as widely available as they were a few 
years ago, are still alive and well. As you 
note in your letter, Morrow is no longer 
in business. There are, however, several 
companies that can help with your 5-100 
needs, among them the following: 

"280 


PowerStation 
VT240 styla keyboard and ZSTEM VT240 Emulation Software, 


Vision Computers 
Optional WPS labelled keys (GOLD KEY MODEL) add $30 


EGAmals $38 
Daughterboard opbon for 132 columns and true 800 


ZATEM рс" - VT248 Emeisier | Emulation Software only. 
| теті кенет. a Ea RAAE A PSTEM VT220 Die 
| ZSTEM 4014, sae and Веб graptucs. 
PowerStation" 220 $299 
VT220 style keyboard and ZSTEM VT220 Emulaton Software. 
Optional WPS labelled keys (GOLD KEY MODEL) add $30. 
".VT220 Emuksipr | Emulation Software only, 
АЙ the features of ZSTEM VTIOO pius 8-01 mode, downloadable fonts, 


'seript 

&andard EGAS using the EGAmate option. 128 columns on CGAs 43 ine 
Support on EGAS ETUR! Mec spon Ungermann Bass Nel/Cne 
and VMS Services for М5-005 support 


pixel wide ReGtS display on standard EGA adapters. 


P$220/2 $18 
Keyboard adapler cable tor PS200 on PS/2 systems. 
ZSTEMgc "MH 4 Ermiator $93 
Use with ZSTEM ҰТ100, VT220, or stand-alone. 
interactive zoom and pan. 

disk Keypad, mouse, УГЕ, 

TIFF support. 4100 color and line style color mapping. 
540 x 400 and 640 x 480 on some adaptar/monrtors. 
Z3TEMpc™-V7 180 Emulator 399 
High performance COLOR VTI00. True double 
hightwide, smooth сало ISO and altribulà 
mapped ctor. XMODEM and KERMIT, softkey MAC- 
ROS, DOS access. 


KEA Systems Ltd. 


#412 - 2150 West B 


| Vancouver, В.С. Canada YEK 418 


Telephone (604) 732-7411 Telex 04-352848 УСА Fax |604) 732-0715 
Order Tol! Free (B00) 663-8702 
ИТ Gay mosey Gest pnaxemewwee АЛАБХОҚЫСАНЕ А 
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2235 Melvin Rd. 
Oakland, CA 94602 


8. C. Digital 
P.O. Box 906 
Aurora, IL 60507 


Keptronix 
P.O. Box 2022 
Columbia, MD 21045 


Lomas Data Products 
182 Cedar Hill St. 
Marlborough, MA 01752 
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МАТЕЈ STATES 


Select the points you want to remove from your ... Then press F6 to refit the model and 
regression model... recalculate the statistics. 


Because “Statistical Graphics” 
15 Better Than Just Statistics and Graphics 


Most of today's PC statistical ке integrated Statistical Graphics Over 250 Statistical Procedures 
packages give you all the statistics Coupled with STATGRAPHICS' е Direct Lotus" and dBASE” 

you'll ever need. Some even give interactive environment are over 50 interfaces 

you a few graphics. But only types of graphs—traditional pie e ANOVA and regression analysis 


STATGRAPHICS from STSC gives and bar charts, histograms, 3-0 line 


you integrated statistical graphics and surface plots, quality control е Experimental design 


е Quality control procedures 


п an environment you control. charts, and more. All are integrated ВА tectiniqd&s 
қаса with the procedures so that they i 
Unique “What If" interactivity can be displayed instantly and * Nonparametric methods 
STATGRAPHICS lets you explore modified repeatedly. * Exploratory data analysis 
data relationships fully, producing су, ery data points, do on-screen ғ Forecasting, time series analysis, 


higher quality, more timely 


solutions. Define your data and forecasting and model fitting, and more. 


overlay graphs, or zoom-in on any 


assumptions, run the procedure STATGRAPHICS— 

: area for a closer look. With 

and review the results, modify flexibility like that, you can spot The Best Way to Do Statistics! 
data and assumptions repeatedly ао Side ate imul rends in 

and take another look — and 9 Put the power of STATGRAPHICS 


your data—trends you may have 
missed if you looked only at the 
numbers. 


to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(800) 592-0050 ext. 400 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC, Inc. 
2115 East Jefferson Streel 
Rockville, Maryland 20852 


"Suggested retail price in U.S. and Canada. Intemational 
pricas vary. Available through dealers and distributors 
worldwide. STATGRAPHICS, PLUS «WARE, Lotus, and 
dBASE are registered trademarks of Statistical Graphics 
Corporation, STSC, Inc., Lotus Development Corporation, 
and Ashton-Tate, respectively. 


| А wide variety of graphs supported on over 100 displays, printers and | 
plotters, including the new ІВМ PS/2™ Series. A PLUSY WARE' PRODUCT 


another. All without leaving the 
procedure or making permanent 
changes to your data. 
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A MAJOR 
BREAKTHROUGH 


JONATHAN'S WAVE: THE "THINKING" COMPUTER 


Jonathan's Wave, the brainchild of Michael Archer, is considered by some to be an 
artificial intelllgence “thinking” computer system. It is comprised of over one hundred dit- 
ferent expert trading programs. Its knowledge data base acts as a high tech filter drawing 
from the best parts of each program while ignoring the worst. Jonathan's Wave constantly 
updates itself, altering and eliminating certain trading guidelines in response to both failure 
and success as if it had its own evolutionary process built in to make it batter and better. Ac- 
cording to Jonathan's Wave January 28, 1988 Risk Disclosure Document each $10,000 
invested in Jonathans Wave managed account program іп Мау 1986 with all returns 
reinvested would have grown to $24,800 on October 31, 1987 for a compounded rate 
of return of 148954.* We believe the most impressive part about achieving this performance 
record is the fact that the worst monthly percentage drop in equity experienced was only 
5.3%. Jonathan's Wave only compensatlon from its clients is a percentage of profits! 

Call now for a free copy of Jonathan's Wave Risk disclosure documant and performance 
record. Those who act now under no obligation, may ask about our highly informative free 
video tape on managed speculative investing, introducing some of our advisors, which in 
our opinion could make you a belter investor in stocks, bonds, mutual funds, futures, op- 
tions or any managed speculative investment by educating you on soma key elements in 
their evaluation and selection. Call Super Fund Financial Group, Inc. 90 West Street, New 
York, New York 10008, 1-800-225-5561 ог 1-800-221-2917. In New York 212-227-5208. 


Print Name: 
Address: 

City: 

Phone Ж. Ras.: 


Best Time to Call. Res.: Bus.: 


Inquiriós without phone number will not be processed. 


"Рам performance іа not necessarily Indicailve of luiure results. The risk of loss was invovied in achieving these returris Bs 
in any managed speculative investment. HY 
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You might also want to get an issue of 
SUPERMICRO magazine (also known 
as S-100 Journal) for further information 
on boards and peripherals available for 
your machine. —Steve 


Using the Fax Machine as a Digitizer 
Dear Steve, 

I have an idea that seems reasonable, 
but it may not be quite as simple as it 
sounds to me. 

Because I'm involved in desktop pub- 
lishing, I have used many types of scan- 
ners and digitizers to send images to the 
screen, including a Ricoh FAX20. Is it 
possible to use this facsimile machine as a 
digitizer for my computer? [ am working 
with a monochrome 520ST (640 by 400 
pixels) and would like to send a picture to 
DEGAS Elite. 

Pete Reitano 
Santa Cruz, CA 


There's no limit to the number of ideas 
that "sound reasonable " bur turn out to 
be such a pain that you'd rather take up 
knitting for a living... 

You're exactly right about fax ma- 
chines, They scan an image (ai 200 dots 
per inch, no less), convert ii into а run- 
length encoded bit stream, and mail it off 
over a 9600-bps modem. The wonder of 
it is that any two fax machines anywhere 
can talk to each other, because they ex- 
change credentials to decide how fast to 
send data and what encoding to use. 
Pretty slick. 

Obviously, if you had a suitable 
modem, you could tap into the fax ma- 
chine's output and bash the beeps and 
boops back into bits (sorry). That's ex- 
actly what the fax boards for your PC do. 
The big expense is the 9600-bps modem, 
which must be designed to work with fax 
machines, because there are several dif- 
ferent 9600-bps transmission "'stan- 
dards" around. 

PC Magazine had a write-up on fax 
boards in the January 26 issue. Basi- 
cally, if you've already got a fax ma- 
chine, you'll just need the board to act as 
a receiver; prices seem to range from 
$400 to $1000 for the boards (remember, 
the boards contain a very tricky modem) 
and some software. 

The only trick might be that the boards 
expect 10 answer a ringing phone line; 
you ‘d have to make sure that the software 
could handle a direct connection. But, 
after that, the code will grab the data and 
create a file in any one of several differ- 
ent graphic "standard" formats—which 
you can then convert into a paint pro- 
gram file, import into a desktop pub- 
lisher, or whatever you want. And you 
don't have t0 build a thing or write a line 
af code!—Steve m 


It took 8 million 
FLOPS before we 
produced a winner. 


Now appearing: the Ánd the supporting roles played Give us a call today. We'll tell you 
DT7020 Array Processor for byour MACH" Vectorand MACH how to connect your ІВМ PC AT to a 
the IBM PC AT. DSP Subroutine libraries and our rising star: the DT7020 array processor. 

In this business, connections MACH Microcode 


(617) 481-3700. 


mean everything. Since our Assembler and Simulator 
DT7020 array processor connects are truly award winning. 


: . : 4DT-Connect" is an open interface 
directly to our frame grabber and Nothing beats this spexificiion fich ther math thee direct 
data acquisition boards for true package when it comes D connection of stand-alone data acquisi- 
8 MFLOPS execution, it'lbe an ^ torealworldimage СУА tion —— mehr жет to pro- 

i : : < cessor 5 for greatly accelera 
overnight success. eee o 5S Is е eal SP) dn nd mag deren 
i Ee eue Tt 
FFT Inverse FFT ы PT Yector Add Vector Multiply ce. FFT — 
эе m 


ona Гозо | Вот аз | EN бтз л. es 


DATA 7! TRANSLAT. TION 


World Headquarters: Data Transiation, ine., 100 Locke Drive, Mariboro, MA 01752-1192, (617) 481-3700 Tix 951646 _ 
United Kingdom Headquarters: Data Translation Ltd., The Mul Business Park, Wokingham, Berkshire ВС] 20], U.K. (0734) 793838 Tix 94011914 
West : Data Translation GmbH, Stuttgarter Strasse 66. 7120 m-Bissingen, West 07142-54025 


! Sales Offices: Australia (2) 662-4255; Bel mn 735-2135; Canada (416) 625-1907; Chile (2) 25- China "P {ез + (8) 721-4017; Denmark (2) 274511; Finland (90) 
372-144; ty з аа Greece 951-4944, 527. 9; Hong Kong (3) 771-8585; "ES 23-1040; как 3) 32-4298 po 7797 470.1 (3) 502-5550, (3) 375-1551, (3) 355-1111; 
Korea (82) 756-99 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; 545313; Si 7797621 South Africa (12) 46-922]; Spam (1) 455-8112; 


Netherlands (70) 
Sweden (8) 761- 7820. Switzerland (1) 723-1410. Taiwan (2) 709-1394; United Kingdom (07 34) 793838; Germany 0 
ІВМ and Personal Computer АТ are registered trademarks of International Business Machines Corporation Jedi romero i trademark, and MACH is a trademark, of Data Translation, Inc. 
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ү, never know when somebody's going 


| to come around the corner and surprise 
you with something that needs doing 
right away. 
So you might want to look into our new 
System 310, an 80386-based PC running at 


being Able 
To Run Faster Could Come 
In Real Handy. 


| 20 MHz. With the advanced Intel 82385 cache 
| memory controller and 32KB of high-speed 
| static RAM, it performs faster than 386 
| computers priced thousands of dollars 
higher. The new System 220 is our 80286 PC. 
It too runs at 20 MHz, or twice as fast as the 
Fa IBM PS/2 models 50 and 60. 

What's more, while others claim 05/2 
compatibility, we guarantee it. Because we 
sell and support MS* 05/2 written just for 
Dell Computer systems. 

And it all comes to you directly from 
us. To order, or to get a copy of our 1988 
catalog, call us at 800-426-5150. 

The computers will be shipped in as 
little as three business days. With a no risk 
guarantee. And our complete systems 
prices include a one year, on-site service 
contract from Honeywell Bull, plus easy 


access to our technical зиррогРреоре 
over toll free phone lines. 

That's why it's taken us just four years 
to become one of the top seven personal 
computer companies in the country. Or 
what you might call the fastest computer 
company in the country. 


ome of the fastest per- 

sonal computers around = 
also feature some of the | 
lowest prices. Our new 
System 310 starts at just 
$3599. And you can get the 
System 220 for as little as 
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NEW AVOCET С" FOR MICROCONTROLLERS- 
A BREAKTHROUGH IN SPEED AND QUALITY. 


Introducing Avocet C™ Fast, opti- 
mizing cross-compilers that can cut 
microcontroller development time in 
half—without sacrificing code quality. 

From concept to code 
in a fraction of the time. 

Programming in C lets you concen- 
trate on end results, not annoying 
details—so you get more done, faster. 
And rapid compilation takes the frustra- 
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

That's why we spent two years 
field-testing and perfecting Avocet C for 
both speed and quality. We built in 
three separate phases of optimization— 
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that’s 
mature in its own right—not an after- 
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our run-time 
library is extensive—no need to write 
the routines yourself. You'll arrive at 
bug-free code faster, thanks to LINT-like 
type checking. And your programs use- 
ful life is extended, because you can 


recompile for other target chips. 


Testing is easier, too. Avocet C is 
ANSI-standard—so you can test generic 
parts of your program with host- 
resident systems like Microsoft Quick- 
C" and Codeview" And when уоцте 
ready for hardware-specific testing, 
Avocet’s AVSIM Simulator/Debugger 
tests microcontroller code right on 
your PC. 

An excellent value. 

Just $895 buys Avocet C for your 
favorite chip: Intel 8051 or 8096, 
Hitachi 64180, or Zilog Z80—with more 
to follow. And Avocet C includes the lat- 
est version of AVMAC — Avocet's super- 
fast, professional assembly-language 
development package. (If youre already a 
registered AVMAC owner, you can upgrade 
to Avocet C for only $595.) 


AVOCET 


SYSTEMS, INC? 


The best technology— 
responsive, personal service. 

Avocet offers a powerful, compre- 
hensive approach to microcontroller 
development. 

Avocet development tools put the 
most advanced technology at your 
fingertips. The Avocet staff stands ready 
to give you complete support— 
including technical assistance— on a 
moment's notice. And we'll ship your 
order in 48 hours or less. 

Call 800-448-8500. Discover how 
Avocet can speed up your next project. 
Avocet Systems, Inc., 120 Union Street 
PO. Box 490AQ, Rockport, Maine 04856 

*In Maine, ог outside U.S., call (207) 236-9055 


TLX: 467210 AVOCET CI, FAX: (207) 236-6713 


© 1088 Avocet Systema, Inc. All rights tesereed. Quick-C and Codeniew sve 
trademarks oí Microsoft Corp Logo sed name Љоса art груп trademarks 
of voce 5утитоз, Inc 
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Computing a Butterfly’s Effect on the Weather 


Hugh Kenner 


CHAOS: MAKING A 
NEW SCIENCE 
James Gleick 


Viking, New York, NY: 
1987, 352 pages, $19.95 


he physical sciences for 

perhaps four centuries 
have cherished the dream of 
seeing their work finished— 
all but the grunt work, for 
which we have machines. 
With the last exponent in 
place in the last equation, the 
ultimate program purged of its 
final bug, the dishes feasting 
on data from myriad satellites, 
might we not be close to call- 
ing every shot? For if every 
state of a system causes the 
next—well, given ample data 
(and processing power), 
shouldn't we expect to know 
in mid-December if Topeka 
next August 9 at 3 p.m. will be 
having picnic weather on its 
southwest side? 

But at present we're lucky 
if a local five-day forecast is 
not utterly misleading. Fluid 
systems (air and water) are 
rife with instabilities. The 
equations that describe them, though as definite as the ones that 
define planetary motions, have unstable points likewise, where 
the fourth decimal place of an input—0.5061 instead of 
0.5060— can spell the difference between calm and hurricane. 
Small changes make catastrophes. This is stuffily called “sensi- 
tive dependence on initial conditions”; more picturesquely, the 
Butterfly Effect. “А butterfly stirring the air today in Peking 
can transform storm systems next month in New York”: James 
Gleick's tour through chaos theory begins with that butterfly. 

Gleick is a science writer for The New York Times, and his 
journalistic skills are evident in the narrative's lively pace and 
thorough documentation. Rather than fill space with opinions 
about Chaos—a tour de force of popular exposition, and almost 
rigorous enough to please a specialist—I'1] offer a walk through 
some of the material. While drawing on details from other 
books, I'll stay within Gleick's outline. 

Once discovered (in 1961, by a meteorologist named Edward 
Lorenz), the Butterfly Effect seemed to end all hope of long- 
range projections, not just of weather but of most unruly phe- 


Illustration by James Endicott © 1988 


nomena. Still, a Newtonian 
might argue, the Great Picture 
is unaltered. Let our input 
data include all butterflies; if 
that’s unlikely in practice, 
doesn't it preserve the prin- 
ciple? Isn't what we lack just 
better information? More- 
over, despite butterflies, 
doesn't the weather system 
display a large-scale stability? 
Summers always follow win- 
ters, Miami stays balmier than 
Nome. Likewise, a marble in 
the bottom of a bowl, however 
often perturbed, seeks equi- 
librium. So "practically all 
dynamic systems" ought to 
settle, most of the time, "into 
behavior that was not too 
strange." Right? 

Wrong. Most of them 
don't. (Partly, we've been 
misled by preoccupation with 
the few nonlinear equations 
we know how to solve. The 
rest were "monsters. ") 

For the weather is an atypi- 
cal example, “locally unpre- 
dictable, globally stable. ™ It's 
more typical, “іп a back- 
ground sea of chaos,” for 
some self-organizing system 
to assert itself. Thus the Great 
Red Spot on Jupiter is local but stable, “а hurricane-like system 
of swirling flow," host to endless variation that doesn't destroy 
continued 
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жа nip e computer add-ons offer facilities you've bina wanted — at prices 
that will surprise you. Here's just some of the ideas on offer this month. 

Fast Trap” The perfect alternative to a mouse. Takes up far less room – and 
has features never seen an a mouse — like 3D pointer control Can be used as 
à direct replacement for Microsoft* senal mouse. 

PSION Organiser ІІ A phenomenal hand-held programmable computer. 
Comes with software for Diary, Filing System and Address Book. Other 
applications are available. Can be linked to your computer to exchange data in 
either direction. 

Handy Scanner Capable of scanning in vanous standard graphics file formats at 
200 DPI in both directions, this is the perfect add-on for DTP - line or 
halftones easily input and edited. A must for today's serious computer user. 
NumeriKeys" A perfect extra for portables. Easy to install as it plugs in 
between the parallel port and the printer and can be configured for special 
rogos through the easy-to-use software provided. 

Extended Function Guides Designed to fit either 
Standard or Enhanced boards, these guides show you all 
. the functions for the most popular software available - 
together with a mini manual for extra information. 
Electrone Dashboard™ A full function 
“enhanced” board to fit the AMSTRAD PC port that 
comes with some smart software that allows you 

to configure any key for virtually any 


application. ж 
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its form. Though our weather hurricanes die out in days, the Red 
Spot has been a fluid presence for 400 years that we know of. 
On Jupiter, chaos has modes of stubborn order. 

On Earth, too, as we've just begun to notice. After T. R. 
Malthus stated, in 1798, that population (say, in a fish pond) 
will always increase until food shortage stifles it, population bi- 
ologists needed an equation that models the drop in population 
when competition for a fixed food supply increases. À good one 
(Verhulst's Law of 1845) is essentially 


Xaa F rx(l — x), 


where x is the population (0 = extinction, | = maximum) and г 
is the rate of growth. That's an easy loop to program. Start it 
with г = 2.7, and from the range 0 < x < 1 pick any initial x 
you like. Iterate through successive generations, and watch how 
x (the population) shoots up until things get too crowded, then 
declines and levels off. It soon settles down to 0.6296; at a 2.7 
growth rate, our fish pond stabilizes at just under % capacity. 
That's what we used to think dynamic systems generally did: 
They stabilized. 

Run it again with r = 2.9 (slightly more rapid growth), again 
x stabilizes, at 0.6552. For r = 2.96, x stabilizes at 0.6622. But 
try r — 3.4, and x is no longer stable but is leaping to and fro 
between fwo populations, 0.4520 and 0.8422. (That's still pre- 
dictable; for 0.4520 one year, expect 0.8422 the next.) By r = 
3.5, it's cycling through four different values; by r = 3.55, 
through eight. Disconcerting, yes, but those regular cycles do 
keep us in touch with order. Now, push r up to 3.57, and be- 
hold, patternless chaos!—seemingly random results generation 
after generation, and no way at all to guess what the next popu- 
lation will be. And these changes of behavior— from stability, to 
ever-larger cycles, to chaos—happen at quite sudden thresholds. 

Nor is chaos absolute. Inch up further to r — 3.58212, and, 
whoops, we're back with cycling values, 12 of them. But by r — 
3.58283, chaos shows signs of returning, and by r = 3.584 it 
definitely has. On and on, order and chaos alternating, until just 
past r — 4.0, the equation blows up. 

Pondering those zones where numbers seem drawn to one or 
another value, you get a first feeling for what Lorenz dubbed 
"attractors." That's been familiar (though unconnected with 
chaos) ever since Newton published his iterative method for 
finding an equation's roots. You start with a guess, and when 
several roots are possible, the one you find is the one your guess 
"attracted." Strange attractors have since received the accolade 
of deep theory. They underlie both bathtub turbulence and the 
dynamics of galactic clusters. 

There are three more things to notice about the Verhulst equa- 
tion. First, there seems no way to predict how long the discon- 
tinuities will last; you just run the iterations and watch. In 1976, 
though, their duration turned out to be governed by Feigen- 
baum's Constant, 4.6692016..., a number so ubiquitous in 
chaos theory that it seems structured into the universe like ж. 
That asserts a commonality for all manner of local disorders: 
rolling streams, perturbed pendulums, or columns of smoke. 

Second, it seems that what we've often shrugged off as in- 
scrutable “randomness” (in genetics, economics, and fluid dy- 
namics) is really a periodic chaos that's built into simple deter- 
ministic models. Thus, epidemics come in cycles, but a sudden 
kick to the system— say, a program of inoculation—can send the 
incidence of a disease into near-chaotic oscillations. That hap- 
pened in Britain when they started wiping out rubella. 

Third, a definite pattern recurs throughout chaos theory: Алу 
detail is apt to resemble the big picture. That's easiest to see 
when the Verhulst equation is put on-screen as a graph; A. K. 
Dewdney outlined a program to do that in the July 1987 Scien- 
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EUROPES LARGEST SURPLUS STOCK BUYERS 
NEED MORE COMPUTER HARDWARE 


$50 MILLION MUST BE SPENT BY JUNE 1988. 


Constant product innovation to keep pace with the ever changing market 
place has made manufacturers and multiple retailers seek efficient ways of 
dealing with obsolescence and overstock problems. 

Many companies will offer their services to purchase your stocks, but when it 
comes to paying for them, you'll hear more excuses in five minutes than a 
traffic cop hears in a week! 

If your company has a stock problem, we can solve it and that's a promise, not 
next week or the week after – today! 

With unrivalled experience in international trading, PST works closely with 
household name client companies to ensurc that stock is dissipated to our 
customer network in over 80 countries. 

We will make an immediate decision, arrange instant payment by “Swift” 
telegraphic transfer or international bankers draft and can collect your goods 
anywhere in the USA — within 48 hours! 

To find out how PST can help you, contact Tom McLoughlin, Henry Padolsey 
or Peter King. It could be the fastest and easiest sale you have ever made! 


Our resource is bigger than your problem! 


PST (TRADING) LTD : STOCKLEY PARK : UXBRIDGE · UB11 1A5 : ENGLAND 
TEL: (001-756 1616 TLX: 925474 PST-G FAX: (0)1-756 0119 


— = Part of the Cannon Street Investments PLC. Group = 
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New dBase III Plus™ Compiler 
ЕШ Smaller EXE's № Faster compilation 
Е Faster execution № Lower price! 


отто —— | шая | аре | 
[— маши ЕХЕ fle se | № | м _ 
[—Compiling/Linking | ? Seconds | 4 Minutes | 
а | [ 365 . 


2 


d-Smallest | With Clipper the smallest program 

© you can create is 140k. And it goes up 
from there! dB Fast" creates programs as small as lk with typical program 
sizes from 5 to 10k. Just think, now it's possible to fit all your programs on 
one floppy disk. And if you send files via modem — look what happens to 
your modem phone bill. .it almost disappears! 


d-Fastest! dB Fast compiles and links [n a blistering 
9 3 seconds. Clipper slugs along at 4 minutes. 
dB Fast compiled programs also run faster. A program that took over 1 full 


minute to run using dBase Ш Plus and an additional 17 seconds using 
Clipper, ran in Just 6 seconds with dB Fast! 


| see for yourself why dB Fast is 
= 
d-Cheapest! =e cc ons: 
d-Buck! Nowhere can you get all these features for such 7 _ 3 
a low price: 

Ш dBase ІН Plus compatible BI LAN compatible 
® Unlimited runtime Bl Prowcted soure 5 
code ІШ No need to modify your .PRG files Ñ 


Ш Speed, efficiency, price № 


60 day Guarantee М 


Try dB Fast for 60 days. If you're not totally satisfied 0? any reason, 
Just send it back for a full refund (less $10 handling fee). 


Call today! 1-800-356-6356 


sales information call 1-206-392-0368 
Dealer inquiries welcome 


Qty Subtotal 
dB Fast @ 369 
Shipping: 34U.S., $25 outside U.S. 
300 04 lor cach additional package) 


WA residents add 8.1% sales tax. 


Bi uL 
T (U.S. funds only) 


1410 Gilman Blvd. 
Sulte 2857 
Issaquah, WA 98027-5399 
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tific American. As you increase the resolution of an interesting 
area, you see utterly familiar shapes: amid zones of chaos, still 
those "doubling" cycles, powerless as always to fend off chaos 
again. 

And here we're circling close to Benoit Mandelbrot, with his 
fractals and his talk of "self similarity." Every BYTE reader 
has surely seen fractal images by now and has heard how under 
increasing magnification they yield variations on an overall 
theme. À tree resembles a branch; a branch, a twig. From big 
aorta to tiny capillaries, the circulatory system is self-similar. A 
moon rock has the jagged texture of the moon. Yet "chaos" in- 
heres in the sense that, however deterministic the equation, you 
can never exactly predict the next level of detail. To see it, you 
must run through the iterations. 

Like the Verhulst equation, the equations fractal buffs use are 
iterative; each output becomes a new input. Again, nonlinearity 
confers a superficial look of chaos. Again, at Feigenbaum- 
governed levels of scaling, chaos yields recurrent self-similar 
orders that turn out to map all manner of phenomena we experi- 
ence daily, such as cloud forms and fluctuations in cotton 
prices. Mandelbrot even speaks of “the fractal geometry of na- 
ture," and George Lucas's special-effects team has used fractal 
generators to invent convincing landscapes. 

For Gleick's exposition, Mandelbrot can be a problem: a 
strange attractor toward whom more things are drawn than you'd 
think to allow him. Gleick rightly calls Mandelbrot's book 
“maddening,” and to argue with Mr. Fractal you'd need to rival 
his grasp of math and arcane mathematical history. Mandelbrot 
does ask for argument, seeming to claim that everything chaotic 
is (a) an aspect of fractals and (b) essentially his discovery. He's 
right about one thing, clearly: After about 1875, divers math- 
ematicians kept finding functions that seemed to have no use: 
ones that embarrassed the system, or generated “monsters.” 
They were onto something they lacked terms to cope with. 
Again and again, Mandelbrot has retrieved some dusty paper 
and fitted it to fractality, a unifying concept that is surely his. 

One clear thing, finally: Chaos theory and computerdom go 
together. Iterative equations seemed stagnant until we had ma- 
chines to iterate them. Lorenz in 1961 found the Verhulst irregu- 
larities while running some simulations on a primitive Royal 
McBee. Feigenbaum's Constant emerged from a glorious old 
handheld workhorse, the HP-65. And it was IBM, in appointing 
Benoit Mandelbrot a Fellow at the Thomas J. Watson Research 
Center (programming collaborators, visual-display hardware) 
that chanced to midwife the fractal geometry of nature. The 
field stays open, and some BYTE reader may well donate the 
next input. Ш 


BRIEFLY NOTED 


PROGRAMMING SECRETS FOR THE MACINTOSH by 
Scott Knaster, Addison-Wesley, Reading, MA: 1988, 368 pages, 
$24. 95. If you're a serious Mac programmer, this book, written 
by a writer/engineer at Apple, will answer a lot of your ques- 
tions and head off a lot of problems. Knaster's explanation of 
certain Mac II information, such as Color QuickDraw, is better 
than what you'll find in Apple's documentation. The book gives 
tips on using QuickDraw, such as drawing into an off-screen 
buffer and using CopyBits to put it on the Mac screen. Knaster 
also provides hints on managing multiple windows with some 
example code. 

But the real gold mine of this book is its information on the 
Print Manager: how to find the current printer, how to display a 
document's name in the LaserWriter status alert box, and how 
to embed PostScript commands within QuickDraw comments 
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The $99 Practical 
1200bps modem. 


$99. HONEST. 


Thanks to the way we utilize 
advanced surface mount 
technology, $99 buys you 

a lot of modem...lots of 
features and 100% Hayes™ 
compatibillty. Don't let the 
price fool you. Our new 
Practical 1200 baud internal 
| half-card modem is a great 
piece of engineering. 

Here’s what just $99 buys: 

° 100% compatibility with Hayes 
1200B SmartModem™ 

е Convenient half-card format 
for easy installation. 

е 0-300/1200 bps operation. 

* Auto-Dial/Auto-Answer. 

e Automatic speed recognition. 
* Pulse or Touch-Tone operation. | 
* Full or Half Duplex operation. 
* Modular jacks for voice and 
data calls. 

• Volume controlled speaker for 
line monitoring. 
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FREE 
ProComm 


a 5 full years long. 
Here's the kicker! 
Included FREE 
with every modem 
is ProComm... 

a world class, 
standard setting 
communicatlons 

| package. 
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Performance, reliabllity, 
and value. They're built in! 
That's what state-of-the-art. 
engineering is all about. 
That what every Practical 
Peripheral modem, buffer, and 
interface gives you. And don't 
forget the unique Practical 
Peripheral product guarantee... 
every modem, buffer, and 
interface is performance 
guaranteed for 5 full years! 
Enough said. 


Call Toll-Free: 1-800-641-0814 
31245 La Baya Drive, Westlake Village, CA 91362 
(818) 991-8200 FAX: 818-706-2474 


AH products trademarked are properties of their respective manufacturers. 
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PC MAGAZINE REPORTS...‘PC Labs tested drive 


AND NORTHGATE'S 80286 


Now, with Northgate Super 286 


put 


800,000 Bytes Per Second Data 
е Turbo Speed Hard Drive Controllers 


TRULY A COMPLETE, READY TO USE SYSTEM 
YOU GET ALL THESE QUALITY FEATURES: 


65MB Miniscribe Hard Drive, Formatted and 

Partitioned 32.5MB in C and D Partitions * Turbo 
Throughput 16-Bit Hard Drive RLL and 1:1 

м 2 Interleave Controller * 12MHz Intel Processor 


М, | е 2 16-Bit, 6 8-Bit Expansion Slots е 1.2MB 
(Reads & Writes 360K Disks AND 1.44MB 


Drive (Reads & Writes 720K) « 200 Watt 
Power Supply * 2 Parallel, 1 Serial Port % 
Full Size (Not Baby Size) Case with Keylock, 
Turbo On/Off, Indicator Lights * 14 Inch 
Tilt/Swivel Flat Screen Amber Graphics 
* Monitor with 1000 Line Resolution Capa- 
bility for CAD * Hercules Compatible 
Graphics Card * Latest Version MS-DOS 
3.3 with GWBasic including hardbound 
manuals for both (Northgate is a 
Microsoft OEM Licensee). 


AND NOW, TO GIVE YOU EVEN 
GREATER PERFORMANCE... 


DRIVE CACHING AND VOPT™ 
OPTIMIZER ARE INCLUDED! 


Installed on your hard drive is Northgate's 
exclusive Insta-Cache™ Hard Disk Caching 
program. Once a file is read it's in cache, Retriev- 
ing it again is O-wait. No hard drive access is 
needed. This is an $80.00 value. yours at no 
extra cost. AND..WE ALSO GIVE YOU THE 
BEST DISK OPTIMIZER PROGRAM EVER— 
VOPT™ BY GOLDEN BOW SYSTEMS. 
CLEANS UP FRAGMENTED SECTORS AUTO- 
MATICALLY EVERY TIME YOU START YOUR 
SYSTEM. A $50.00 VALUE, AGAIN YOURS 
FREE WITH THE NORTHGATE 286. 


The Bottom Line 


400? % Faster Performing 8 УА! 
WORLD CLASS QUALITY 4 
Features Unmatched Anywhere 


0 


complete 
as shown 


roughput on all the (21) machines in this review, (Feb. 16, 1988) 


IAS THE FASTEST... 


65MB Hard Drive System you get: 


Transfer Rate * RLL Encoded Hard Drives * 1:1 Interleaving 
» World’s Highest Performance AT Class Computer System! 


HERE'S THE 
SECRET OF 
TURBO 
THROUGHPUT 


THE ADVANCED 
DESIGN THAT 
MAKES THIS SYS- 
TEM PERFORM 
400% FASTER 
THAN OTHER AT 
TYPE COMPUTERS 
AS THEY ARE 
COMMONLY CON- 
FIGURED AND 
SOLD BY MOST 
VENDORS IN THE 
PC INDUSTRY! 


Moat computers look similar. Most vendors advertise 
processor speed and 28MS hard drive access, There is 
10е to distinguish опе from another. Thus everyone 
tends to assume al} computers are alike. 


NOT SO. Northgate ja truly a different Syatem. And 
because itis, thecomputer buyer gets far greater com 
puter value for his money. That's why Northgate has 
soared in popularity, Those who know choose Northgate. 


Other vendors supp) 


NORTHGATE 
RLL DRIVE 
1:1 INTERLEAVE 


COMMON HARD DRIVE CONTROLLERS 


STANDARD 


PERFORMANCE 


Virtually no con- 


MFM type 
drives. Even these wi sus access are 
stower than the Ne System. 


NORTHGATE 
16-ВІТ 


TURBO 
CONTROLLER 


North 
Turbo 
Controller enabies 
our high speed Data 


NorthgAte's unique Hard Drive is RLL En 
coded (50% more formatted capacity 
AND with 1:1 Interleave reada/writes da 


faater than 28ma drives Tran 


They know they get value through performance that's 
demonstrated every time they turn on the system. They 
know ali parts are World Class. not the ordinary "off the 
Shelf" items others usc to keep coats down. 


Northgate pioneered RLL Hard Drive and 1:1 Inter- 
leaving in Иа 286 Aystema. To our knowledge, no con- 
petitor even offers these vital performance features. 
Call them. We did. Only Northgate gives you this 


trolters сап do RLL 
and 1:1 interleaving 
—thus slow down 
data Lrarusfer. 


NORTHGATE HAS 400% FASTER SYSTEM PERFORMANCE! 


BYTES PER SECOND 
DATA TRANSFER RATE 
400% 


Data Transfer, the true measure of com- 
рық расе cannol exceed 

tes per second in getting data 
to the Bar pated э processor. 


800,000 NORTHGATE 


SYSTEM IS 
FASTER 


Rare s 16-Bit 
hroughput 
Morthgate Delivers System Performance 
Unmatched by Other Vendora. Ask them 


tr rate. and prove it to yourself! 


unique Ihroughput-enhancement. 


If Northgate pricing seems higher, don't be 
deceived by Bare Bones Prices you see in 
others‘ ads. Northgate’s System is complete 
—IT'S THE 286 SYSTEM YOU WON'T OUT- 
GROW! We encourage you—Shop Around, 
Call all the Others and Compare. 


ALL THIS PLUS...The Computer Industry's Most Meaningful Service and Warranty Policy... 


JO-Day Compatibility Warranty: 

Northgate guarantees its systems will operate any standard, 
commercialy available DOS programs written for use on THM 
Compatible Computers. H. on conaultauton wilh Nerihgale. 
à program cannol bc made lo operate satisfactorily. owner may 
tetum the system, complete and unaltered for a prompt and 
full refund including all freight costs. 


One-Year Overnight AT NORTHGATE 
EXPENSE Parts Replacement Warranty 

North ter Systems warrants tat all systems sad 
by Northgate wili be free of defects іп workmanship and 
materials for one year from date of shipment. 


NORTHGATE 
COMPUTER 
SYSTEMS 


A DIVISION ОҒ ABL INCORPORATED 


13895 INDUSTRIAL PARK BOULEVARD SUITE 110 
PLYMOUTH, MINNESOTA 55441 


є in Lhe event of failure of a рагі that disables the system North- 
te will ship, the same day if noufted by 12 Noon Central 
me. a new ге 1 part. Customer must phone North- 

E Customer Service for diagnosis of the failure 
hipment of the replacement part will be by avernight- 
express servicr —AT МОВТНСАТЕ`5 EXPENSE —Гог next 
day delivery depending on the carrier's ability to provide 

such merveice in owners geographic area 

* Owner must return any терасе part. complete and 

unajtered, nnd pay return shiping costs, to be received al 
Northgate within two weeks after receiving the repiacement 


. Rrthgatz's Customer Service department will provide (ші 
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Inatroctionaon making the repatr or replacement and will 
consult with customer on the phone to assure repair 1а 
properly completed and thr system із again oprrating 

» In the case of a complete system returned for repair under 
warranty, cuatomer freight to Northgate and Northgate 
pays return freight by whatever service the system ts sen! 
to Nurihgate. 

[n the event ofa part replaced under warranty, the new регі 
cardesn NEW ONE-YEAR GUARANTEE FROM SHIP DATE! 
NOTE: Many computer vendors extend only the parta 
manufacturers warranty which may be as jittie as 30-days. 
All products sald by NORTHGATE arc fully guaranteed by 

Northgate for one year form date of shipment 


USE OUR TOLL FREE ORDER LINE 


800-548-1993 


VISA MC COD TERMS: Credit Card, Pre-Payment (allow 2 


wecks for personal checks to clear) Wire Transfer and Purchase 
Orders for Rated Accounts. We also ship to APO and FPO. All 
shipments are FOB Minneapolis, MN 


ALL CORPORATION AND BRAND NAMES IN THIS AD ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. NORTHGATE 15 NOT RESPONSIBLE FOR ERRORS OR OMMISSIONS IN THIS 
ADVERTISEMENT. = PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. • TURBO THROUGHPUT. INSTA-CACHE AND NORTBGATE ARE TRADENAMES OF NORTHGATE COMPUTER 


SYSTEMS. COPYRIGHT 1988. NORTHGATE 


ADVERTISEMENT 


Tech Talk 


By Steve Gibson 


FEBRUARY 4, 1968 


Finding the Ideal Keyboard: One That Won't Throw Spitwads With Its Recoil 


You might think thai the best keyboard 
would be the last thing I'd worry about as 
] was assembling my "dream machine,” 
but it was almost my first concem. 

Have you ever stopped to really think 
about the "feel" of your keyboard? I've 
long believed that the feel of a computer's 
keyboard might almost be the single 
most important aspect of the machine. 
After all, excepi for occasional mouse 
and modem usage, the keyboard is the 
sole entry point for all of a machine's 
data. [ care tremendously about the feel 
of the keyboard I'm typing with. | want it 
10 fee] just right under my fingers. [ want 
ю know from mechanical feedback, 
without looking, when I've pressed a key 
successfully. Yel 1 don't want my biceps 
enlarged as a consequence. 

It's been my experience. that most 
keyboards are utterly horrible, seeming 
(о come only ai the far extremes of the 
scale. Either they just lie there like dead 
sponges, unresponsive and unreacting, or 
they fight back tooth and nail, daring you 
tæ press the neat key. То either extreme 1 
say, "No thanks." 

The original IBM keyboard must have 
been tough to engineer, | can't imagine 
the mechanical coninvance thal was 
used to induce such a odicuJous snap 
aclion underneath such small keys. А 
keyboard should not be able to launch 
spitwads across the room with its recoil. 
Bruised fingertips are пот my idea of a 
typing reward, and it's no fun having to 
close the windows on a ho: summer night 
for fear of keeping the neighbors awake 
with the clack-clacking din. 

At the other end of the scale we have 
the ubiquitous sponge-press keyboard. 
This keyboard dares you to determine 
whether the computer has sensed your 
dats eniry — which is not easy when you 
sure couldn't sense it yourself. ['m always 
worried that the keys are just lying there 
still depressed afier ['ve removed my 
fingers. 

So imagine my joy about a year ago 
when 1 stumbled upon a keyboard that 
knocked me flat (and not from its key 
recoil). Feeling a bit like Goldilocks, | ran 
my fingers over iis keys. Here was a 
masterpiece that was neither too stiff nor 
too mushy — it was just right. It had a 
marvelous snap action. 

Since the company selling this goody 

was pne of those "here today, gonc 
tomorrow" generic Taiwan clone outfits, 
| purchased seven keyboards on the spot! 
| was determined never to be caught 
without one of these beauties underneath 
me again. 
As | proudly carried my collection 
home, [ reasomed that Га be adding 
machines over the years, and | needed 
them all to be outfitted not only with the 
best feeling keyboard Га ever had the joy 
of touching but also with identical 
keyboards. There's nothing worse than 
moving 1o another machine after really 
getting used то one keyboard only to find 
that the Esc key has jumped to the other 
side of the room. Better 10 have plenty of 
spares in the garage 

Shortly АТТА, the Taiwan-based 
company from which I'd purchased my 
keyboards stopped carrying the one 1 


Stave Gibson ia the developer and 
publisher of Flicker Free and president of 
Gibson Reseorch Corp. of levine, Califor. 
mo. The wews expressed ore his own. 
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loved, and then it stopped carrying 
anything. | 

Well about two months ago I received 
a call out of the blue from a crazy- 
sounding guy identifying himself as the 
president of Northgate Computer Sys- 
tems. Art asked if | was aware of his ads 
in the back of /nfoWorld, and he was a bit 
peeved when | said, "No, not really." So 
he made me tum to the back of 
info World to take a look. 

"Oh yeah, that's the ad with the tactile 
snap action diagram," | said. Art said this 


Unlimited 
Warranty! 


was the most incredible keyboard on 
earth and that he was going to send me 
one because he could tell from reading 
my column that | was a “touchy feely" 
kind of guy. 

| wamed him about me and key- 
boards. I told him about my inventory of 
spare keyboards in the garage, and 1 said 
that nothing would move me away from 
these beauties since there was no way to 
improve upon what | already had. Art 
was not swayed. He told me about 
celebrities who were using his keyboard 


and said he had lots of congratulatory 
letters, and it was simply the bes 
keyboard anywhere. "Boy, this guy is a 
pain," I thought. T shrugged and told him 
to send it out but that | couldn't promise 
anything. 

When it arrived, my curiosity took 
Over. Imagine my surprise and delighi 
when 1 found myself facing my dream 
keyboard, exactly like the four | still had 
in my garage! If you want the best key- 
board I've ever had my hands on, check 
out Northgate's snap action keyboard. 


"CIT" 101 
NOW COMPATIBLE 1 
WITH ALL 
JBM PS MODELS 


The Touch and Feel of An Electric Typewriter 


The sensation of the computer world. North- 

gate's Click/Tactlle keyboards are setting the 

new standard for the touch of typing. 

Not only Steve Gibson, but computer experts 

everywhere agree, Northgate has come up with 

what's been missing in kcyboards— positive 

entry. 

Some day all keyboards will use the same 
tches and quality components Northgate 

Incorporates in its 84-key and 101-key boards. 


But for now, Northgate leads the way. Order 
yours today. If you are not 100% satisfied in 
every way, return it within 10 days for full 
refund. 


“C/T” 101 KEYBOARD $99.00 


“C/T” 84KEYBOARD $79.00 
FOR IBM PS MODELS ADD 815.00 


FOR QUANTITY ORDERS CALL 612-553-0111 


TOLL FREE 800 453-1400 ANSWERED 24 HOURS 


COMPATIBLE WITH MOST CURRENT MODEL XT AND AT TYPE 
SYSTEMS WITH STANDARD 5-РІМ DIN CONNECTOR. SOME СОМ: 
PUTERS ARE NOT COMPATIBLE WITH STANDARD IBM 
CONNECTORS—THESE MAY INCLUDE SOME MODELS ОР 
ZENITH, TANDY, AT&T, EPSON EQUITY. PC LIMITED 286. 


Phone Your Order Toll Free 


"vea | (Хо 


13446 INDUSTRIAL РААК BLVD... AUITE 110 
PLYMOUTH. MINNESOTA 55-441 


ІВМ. PS and АТ ure registered trademarks of (ВЫ Corp. 


БЕЕЕБЕБЕБЕЕСЕС 


| NORTHGATE COMPUTER SYSTEMS 


13695 INDUSTRIAL PARE ALYD., PLTMOUTH. MM 53441 


SIGNATURE 


NOTE: ORDER PROCESSING TAKES 3-4 DAYS. WE SHIP UPS. 
FOR GROUND SHIPPING ADD 87.00 EA. FOR SECOND DAY 
APTER PROCESSING TIME ADD 612.00 EA. FOR OVERNIGHT 
HS PROCESSING TIME ADD 822.00 EA. 


| 
| SHIP (QUANTITY) "C/T" 101 @ 399.00 | 
{QUANTITY} “C/T” 842 879.00 

| FOR 1BM PS MODELS ADD $15.00 | 

| NAME | 

| COMPANY | 
ADDRESS 

CITY STATE ПР | 

VISA/MC NO. EXP. DATE | 

| 

| 
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BOOK REVIEWS 


for special effects or drawing high-resolution objects, such as 
hairlines for page layout. Despite the slight saccharine aftertaste 
left by Knaster's overdone humor, I recommend the book. 

— Tom Thompson 


PROGRAMMING THE INTEL 80386 by Bud E. Smith and 
Mark T. Johnson, Scott, Foresman & Co., Glenview, IL: 1987, 
346 pages, $22.95. The authors present the 80386 as the next 
logical plateau in microcomputer development after the 8088/ 
8086 machines, with the 80286 as a relatively minor intermedi- 
ate step. The bulk of this work is made up of descriptions of the 
microprocessor instructions ordered and laid out for easy refer- 
ence. In addition to the information you would expect, the 
authors include pseudocode descriptions of what the instruction 
does, and fragments of assembly language, showing usage. 

The real strength of the book is in its description of the chip's 
features and its differences from predecessors in the 80x86 fam- 
ily. Smith and Johnson clearly explain why the 80386 is so 
much faster than earlier chips and describe how you can write 
programs that take advantage of this capability. They also give 
good descriptions of 80386 features, such as multitasking, pag- 
ing, virtual memory, and operation in virtual 8086 mode. 

On the other hand, the book does not contain sufficient 
source code to fully justify its title as a programming guide; 
missing are complete, working programs that demonstrate tech- 
niques and features unique to the 80386. But it's a useful, if not 
complete, reference for your 80386 library. —John Unger 


COMPUTERS IN BATTLE: WILL THEY WORK? edited 
by David Bellin and Gary Chapman, Harcourt Brace Jovano- 
vich, New York, NY: 1987, 362 pages, $14.95. Almost half the 
contributors to this collection of essays belong to an organiza- 
tion called Computer Professionals for Social Responsibility. 
Do the authors think computers will work in battle? Of course 
not. Most of the book is essentially an anti-SDI screed. 

One-sided advocacy books like this have a generic problem: 
They offer little more than preaching to the already converted. 
The military use of computers is an extremely complicated sub- 
ject, and to load the dice for either side doesn't do much for the 
cause of truth. Anybody working with computers knows that 
they are (a) fallible and (b) no substitute for human judgment, 
but many of the book's authors keep reinventing these creaky 
wheels in their analyses. 

The most thoughtful essay in the book is Clark Thombor- 
son's "The Role of Military Funding in Academic Computer 
Science," which makes the case that "If the DoD is allowed to 
maintain control of our R&D establishment, it will continue to 
sap our nation's commercial and political vitality." For exam- 
ple, the Defense Department's mania for stamping everything 
Top Secret (especially everything involving SDI) hasn't done 
private space commercialization much good. 

The book scores some points, but it's too bad the editors 
weren't secure enough to include some contributors from the 
other side. By providing balance, they would have made what's 
there more convincing. —Jack D. Kirwan 


PROGRAMMER'S GUIDE TO PC & PS/2 VIDEO SYS- 
TEMS by Richard Wilton, Microsoft Press, Redmond, WA: 
1987, 532 pages, $24.95. Richard Wilton does a marvelous job 
of exposing the strata of PC and PS/2 graphics systems. You'll 
find all you need here: from assembly language code for com- 
municating with the video BIOS, to C source code of efficient 
line- and ellipse-drawing algorithms. The author even presents 
Pascal, BASIC, and FORTRAN programs and shows how to in- 
terface them to his assembly language graphics primitives 
routines. 


continued |. 
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RS-232 TO 


RS-485 CONVERTER 
MODEL 66 


Implements Low Cost LAN 
Supports 32 Users 
Single Twisted Pair Required 
Programmable Contention 
Selectable Termination 
ER песе [em] SENS Gu 
ЕЕВС ЕЕ 
A PUBLIC COMPANY 


Remark Division e Telebyte Technology, Inc. e 270 E. Pulaski Rd. 
Greenlawn, NY 11740 e (516) 423-3232 800-835-3298 


A collection of product videos 
from key computar graphics 
monufocturers Quickly 
preview new products — 
Through the medium that 


grom that takes you to the 
1988 NCGA Show. See 
highlights of trends and 
technologies through the eyes 
of industry experts. 


” 


accepted) 
Check of money order enclosed (make poyobie го EDR ENTERPRISES) 


* 10 X discount for NCGA members 
Provide membe number: 


мон to: (ОВ ENTERPRISES 
92 Les Rood нек 
(216) 15197350 
Allow 610 8 weeks for processing 
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LII FT ok ТІН E S 


Create personalized 
gifts for family 
and friends. 


f of 2 Report Formats from Footprints. 
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Londen үл! (леге accused Mere Tupin af plagiariaing 
Н.Е. Grive patanter a cark-centered 
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l 
++ 


НАРРУ 91 Әнһетіа G Conner {1 
fare, 1900 


Jere Ord’s ЧАСЕ IN МІбТОЯТ? 


Anli-fBejcch League seted lished 18 Ghia (1093) ... ЕЗыдга Mh 
сор іал the jut и.п, просо amin (Ummjni à) 11963) oye Brig. 
U.S. the Dite: kncwry capy of ihe fagna Cansa (19781 


долее ..... 
Larry Memur tr 


7 of 3 Report Formats fram Special Огуз. 
Special Days" Timescripts 


Timescripts are one-page documents that highlight the pople 
and headlines from a day gone by. They make excellent que 
for birthdays, graduations, anniversaries, retirements an 
other special days. 

You can create thousands of different Timescripts with 
Special Days historical databases that span all the way back 
to 1850. Three different report formats are available: Birthday, 
Anniversary or Flashback. 


Footprints” TimeLines 


TimeLines ага multi-page documents that show key events 
from one's life embedded in the fabric of history. You can 
create TimeLInes that chart a relative's, your family's, or a 
company's history trom before the Civil War to modern times. 

You pick the types of historical events to display alongside 
the personal events. You can pick any combination of 
Footprints' databases: Sports, Business, U.S. History, Inter- 
national, Science & Technology, Arts & Entertainment or 
Strange & Weird. 


Only $39.95 each! Order Today - 
Introductory Prices Good For A Limited Time! 


Special Days & Footprints Wiil 
Run On IBM PC's or Compatibles. 


DOS 2.1», 258k. With DOS 3.0. Footprints requires 320k. 


To Order: Call 800-722-0054 
(Check, Visa/MC/AmEx) £39.88 + $2 ssh for each copy ordered. 
$74.95 for both products (gave $5.00). іп Texas add 6% Sales Tax. 
THE SALINON Corporation 
PO. Box 31047, Dallas, Texas 75231 
For more information call (214) 692-9081. 
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Few books can claim the distinction of being complete; this 
one comes as close as any I've seen. The author provides code 
for CGA, EGA, VGA, MCGA, and Hercules monochrome 
adapters. In addition to interfacing details, Wilton provides top- 
notch C code for drawing lines, ellipses, fills, bit-block opera- 
tions, and even animation. For the fill operation alone, he pre- 
sents three different algorithms. 

My only complaint with this work is not its content, but its 
delivery: All the listings are printed in light green. If my vision 
fails, it’s because of all the time I’ve spent squinting at the list- 
ings in this invaluable reference. —Richard Grehan 


A COURSE IN NUMBER THEORY AND CRYPTOGRA- 
PHY by Neal Koblitz, Springer-Verlag, New York, NY: 1987, 
204 pages, $34. G. H. Hardy boasts in his autobiography that 
number theory is one of the few fields where the pure mathema- 
tician's work is safe from exploitation by practical applications. 
Neal Koblitz opens his excellent survey with that quote, but he 
means it ironically. For, today, number theory is at the heart of 
a very practical and worldly field: cryptography. The traditional 
lock and sealed envelope mean nothing in the realm of networks 
and electronic mail; instead, formerly arcane theorems about 
factoring numbers and finding primes are the essential tools in 
the quest to keep—or steal— secret information. 

The first chapters review selected topics in number theory in 
an attempt to make the book accessible to lay readers as well as 
students and specialists. The presentations are clear, concise, 
and lightly spiced with hurnor. Later chapters attack more ad- 
vanced concepts, like quadratic residuosity and public key sys- 
tems. The final chapter discusses recent work on using elliptic 
curves to encrypt messages and factor large numbers. The im- 
portance of the computer in cryptography is reflected through- 
out the book by numerous exercises and examples involving 
computer algorithms for encoding data. — Peter Wayner 


DESKTOP PUBLISHING TYPE & GRAPHICS by Deke 
McClelland and Craig Danuloff, Harcourt Brace Jovanovich, 
New York, NY: 1987, 312 pages, $29.95. This illustrated "shop 
reference" to PostScript typefaces is highly instructive and ac- 
cessible. Apple screen faces, PostScript and Apple laser type- 
faces, and typefaces available from other sources are all thor- 
oughly detailed: One page in each section is devoted to stylistic 
variations available within a given typeface—type weights, re- 
verse type, condensed and expanded type, and so on. 

A graphics chapter offers illustrations and usage advice for 
lines and shapes, screens and patterns, and clip art. The appen- 
dixes give background information on every typeface used in the 
book, listing available screen and printer fonts, font ID num- 
bers, size in bytes of the available Macintosh screen fonts, total 
memory required for all sizes of a font, exact PostScript names, 
amount of memory the font requires, and the vendor. 

If you're interested in using page layout software and find 
yourself frustrated by questions like, "How will 24-point Pala- 
tino headlines look next to 10-point Optima text in a 20-pica 
column?" get this book. It will seldom be left unopened while 
you design with the Мас or IBM РС. — George К. Beinhorn 


CONTRIBUTORS 


LEAD REVIEW: Critic and author Hugh Kenner lives in Bal- 
timore, Maryland. BRIEFLY NOTED: Tom Thompson is a 
senior technical editor at BYTE. John Unger is a U.S. geophys- 
icist in Washington, DC. Jack D. Kirwan teaches economics at 
the University of Arizona. Richard Grehan is a senior technical 
editor at BYTE. Peter Wayner studies computer science at Cor- 
nell University. George R. Beinhorn (North San Juan, Nevada) 
is a nonfiction writer who uses desktop-publishing tools. 


MERGER! 


UDS Puts Sync & Async 
Protocols on a Single Board 


One expansion slot on your IBM PC or com- 
patible can now do double duty. UDS has 
packaged both synchronous and asynchro- 
nous protocols, plus a V.22 bis compliant 
modem, on a single Sync-Up" card. The unit 
also provides true synchronous autodialing 
via bus-directed commands and responses. 
In the asynchronous mode, the unit is com- 
patible with the AT command set. 

For the user, this means unparalleled flexi- 
bility in micro-to-mainframe, micro-to-mini and 
micro-to-micro communications. Data rate 
(2400, 1200 or 600 bps synchronous; 2400, 


1200, 600 or 
0-300 bps asynchro- 
nous), private line or dial-up 
operation and RTS/CTS delay are 
software selectable options. 

The device provides full-duplex operation 
over either two-wire private or dial-up circuits; 
2780/3780/3270 BSC and 3270/3770/5251 SNA 
software is available. The unit is compatible 
with most asynchronous communication 
packages, including Mirror I. 

For additional specifications, quantity 
prices, and information on other Sync-Up 
products, contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. 


Us 


Universal Data Systems 


AA) MOTOROLA INC. 


Informabon Systems Group 


PHONE 800/451-2369 
COMDEX: Booth #3852 
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ABOVE BOARD 2 LEAVES THE CON 


Above* Board 2 is the first memory board 
for the PS/2” that comes with the new expanded 
memory specification — LIM 4.0. 

Because only Above Board 2 comes from 
Intel. The company that developed LIM 4.0. 

SO now your users can access more 
memory. And run the very latest DOS appli- 
cation software well beyond 640K. Which will 
give everyone powerful, new capabilities they 
never thought possible. 

Above Board 2 also promises 100% com- 
patibility with OS/2" application software. 

Along with guaranteeing compatibility 
with the Р5/25 microchannel technology. 

Add to that Intels technical support, 
award-winning documentation and five-year 
warranty, and Above Board 2 is clearly your 
one and only choice. 

Of course you could always wait for the 
competition tocatch up.But, в 
where would that leave you? Ii 


For more information, call Aro. күк кера 
Above. ИИ гие Corporation 


Business Machines Сі wporatian. eT үзін xe 
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іп 5 seconds 


with new UniLab 8620 analyzer-emulator. 


в 64Kbytes from hard disk in 5 seconds. 
That's moving, But today you've got to be fast 
just to stay in the race for better micro- 
processor designs. 

B Тһе secret is a new, high-speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS-232 bottleneck. 

B The 8620 with O-bus gives you complete 
program diagnosis — and solutions — in real 
time. For more than 150 different micro- 
processors. Using the same command set 
environment. 

B — Agenerous 2730 trace-cycle buffer with 
selective filtering lets you cut through the 
clutter and display just the traces you wish. 
And you get sec resolution in program 
time measurement. Plus continuous InSight 
monitoring of your 

program's key 

functions as they 

are performed. 


64 BYTE • MAY 1988 


— Fes] Гераса баа Castrol ioo 
LUELUILE Uie mabes Ьа Ый ja 


м ӧнә] pm тті 
Қана ағам Gee Pe) ES Болып Oe (таныс 
rate "сарт kek 
Damm A PSPS et) UMS BE HERO м. ame ==! n 


pimal виго -де іну Pani НЕРІН mmap, fiales 
iy bi 4É Ch 4B OLD RE Bd 72 Gd 4а ет лч Ги 


ГЕТЕ Y 
шешт венманлиш иот та мт х., 4ч... 


InSight Display. InSight blends analyzer- 
emulator techniques to give you continuous, 


real time monitoring of key processor functions. 


And still services user interrupts. It displays 
changing register contents, 1/0 lines, ports, 
user-defined memory windows. With your 
own labels. 


=  Ontopofthat, you get UniLab's trade- 
mark ability to debug by symptom, not just by 
breakpoint and single step. And, to help 

you complete the job on time, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

m Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and formats you're used to working 
with. [t doesn't matter if your project is a 
single chip controller or complex 16-bit 
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Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the top price/ 
performance analyzer-emulator that does it 
all. At just $4380. With processor Personality 
Paks typically $550 each. 

ш — Unilab 8620. Fast-lane debugging that 
gets you to market quicker. 


Cali toll-free: 800 / 245-8500. 
In CA: 415 / 361-8883 


Booth 2741-45 


702 Marshall St., Redwood City, CA 94063 

TLX 530942 FAX 415/361-8970 

Computer Integrated Instrumentation 
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What’s New — - — — 
Short Takes Б ү и 4“ 
TurbosPort 386 Model 40 | 
Bridge-File 

ELM2 version 2.07 

HP-19B and HP-28S 
WordPerfect for the Macintosh 
Optasm 

Think'n Time 

Reviews 

Word Processors 

for Desktop Publishing 
The Amdek System/386 
Dynamac's Portable Mac 
Apple's new series 

of LaserWriter П printers 
QuickShare, DaynaFile, 
and MatchMaker 
Microsoft Windows 2.03 
and Windows/386 
Command Plus 
Wendin-DOS 

Silverado and @BASE 
Byline 

NexView 

Computing at Chaos Manor 
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IT’S TIME TO DO SOME 
SERIOUS 386 BUGBUSTING! 


Сар ri елген 6 esM Ммегсе Prete Usrsies 1.00 
down menus set а i е 
new standard | 
debugger Sor МІЗ ‘lower г мны. m эмы, E " 
interfaces. teit mem pem step: 
PROBE has mE 
source-level Prist table. Ам 
debugging to let ) а m: 
you “С” your | bile itae e "-— ( 
program, 


elcome to your nightmare. Your company has bet 

the farm on your product. Your demonstration 

wowed the operating committee, and beta ship- 
ments were oul on time. Then wham! 

All your beta customers seemed to call on the same day. 
“Үош software is doing some really bizarre things’ they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake. 


THIS BUG'S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? fs it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented “features” in the software you're linking to? And to 
top it off. your program is too big. The software debugger, 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 

Announcing (ће 386 PROBE™ Bugbuster,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


Gaeta p celsies 655 “ 


Then, so you сап look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. And so you have room enough to 
debug а! re cally big корг. 


COULD A € А 6000 NIGHT'S SLEEP 
PUT YOU IN THE TOP TEN? 
Look at it this way. Nine of the top-ten software products in 
any given category were created by Atron customers. Maybe 
their edge is — a good night's sleep. 
Call and get your free, 15-раре bugbusting bible today. 
And if you 're in the middle of a nightmare right now, 
№ give us a purchase order 
number. We’ll FEDEX 
you a sweet dream. 


| ы "TOP 
== Tee = BUGBUSTERS 
= 


A division of Northwest Instrument Systems, Inc. 
Saratoga Office Center € 12950 Sarat pe Avenue 
Saratoga, CA 95070 ө Call 408/253-5933 today. 


®Veruans for COMPAQ, PS/2-80x and compatibles Copyright © 19€? by Атол. 386 PROBE И a trademark of Atron. Call 44-2-855-R88 in the UK and 49-8-985-8020 in West Germany TRBA 
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WHAT’S NEW 


SYSTEMS 


PC Power in Your Palm 


Г) аїасотршег 3.0 is а 35- 
ounce, hand-held, 16-bit 
computer designed for “those 
who work while in motion,” 
according to National Data- 
computer. Measuring 10 by 5 
by 14 inches, it’s based on a 
low-power 80C88 micropro- 
cessor and includes an 8-line 
by 26-character backlit super- 
twist LCD display. Since 
users of this type of system pri- 
marily work with numbers, it 
has a full-size numeric keypad. 
But there's also a downsized 
QWERTY keyboard for enter- 
ing alphabetic data. 

The Datacomputer 3.0 
comes with an 8-pin DIN serial 
printer connector, an RJ-11 
phone jack for an optional 
modem, a bar code wand 
port, an external power supply 
port, and RS-232C serial 
ports. It can also get its power 
from standard AA alkaline 
batteries, and it has power con- 
nectors for peripherals such 
as the bar code wand or laser 
scanner. 

Interactive Data Manager, 

a memory-resident program, is 
shipped with the system. It 

lets you program the computer 
for data collection and trans- 
mit data in Lotus 1-2-3- and 
dBASE-compatible files. And 
since most MS-DOS applica- 
tions won't run directly on 

the Datacomputer, it comes 
with software tools for cus- 
tomizing and developing appli- 
cations. 

Datacomputer 3.0 comes 
with either 128K or 384K 
bytes of memory on the main 
board. 

Price: 128K-byte version, 
$1995; 384K-byte version, 
$2245; Hayes-compatible 
modem, $199. 

Contact: National Datacom- 


puter, The Middlesex Technol- 
ogy Center, 900 Middlesex 
Turnpike, Building 5, Billeri- 
ca, MA 01821, (617) 663- 
7671. 

Inquiry 751. 


ALR Speeds Up its 
386-Based Systems 


sing Compaq's Flex Bus 

Architecture, the Intel 
82385 cache memory con- 
troller with 32K bytes of RAM, 
and high-speed hard disk 
drives, Advanced Logic Re- 
search claims its two new 
80386-based systems zip along 
up to 50 percent faster than 
comparable IBM PS/2 Micro 
Channel systems. 

The FlexCache 16386 runs 
at 16 MHz, and the FlexCache 
20386 runs at 20 MHz, both 
with zero wait states. Each 
comes with 1 megabyte of 
32-bit RAM (expandable to 2 
megabytes on the mother- 
board). Also included are two 
32-bit, four 16-bit, and two 
8-bit expansion slots and a 
].2-megabyte 5'4-inch floppy 
disk drive. 

The FlexCache 16386 
comes with either a 66- or a 
100-megabyte hard disk drive 
with an average access time of 
30 milliseconds. To further 
speed things up, the RLL (run- 
length-limited) controller 
uses а 1-to- ] interleave for a 
data transfer rate of 650K 
bytes per second, according to 
the company. 
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ALR is now using Compaq's Flex Bus Architecture. 


The 20386 comes in three 
configurations, with a 100-, 
150-, or 300-megabyte hard 
disk drive. Its controiler also 
uses a 1-to- 1 interleave for а 
data transfer rate of 779K bytes 
per second. 

The FlexCache 16386 
measures 5% by 15% by 21 
inches and weighs about 75 
pounds. The 20386 measures 
7% by 17 by 26 inches and 
tips the scales at about 
100 pounds. 

Price: 16386 with 66-mega- 
byte drive, $4690; 16386 with 
100-megabyte drive, $5690; 
20386 with 100-megabyte 
drive, $6490; 20386 with 
150-megabyte drive, $7490; 
20386 with 300-megabyte 
drive, $9990. 

Contact: Advanced Logic 
Research Inc., 10 Chrysler, 
Irvine, CA 92718, (714) 
581-6770. 


Inquiry 752. 


SEND US YOUR NEW PRODUCT RELEASE 

We'd like to consider your product for publication. Send us full in- 
formation, including its price, ship date, and an address and tele- 
phone number where readers can get further information. Send to 
New Products Editor, BYTE, One Phoenix Mili Lane, Peter- 
borough, NH 03458. Information contained in these items is based 
on manufacturers' wrirten statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each prod- 


uct mentioned. 


A 286 from 
the Golden Arche 


rche Technologies’ cor- 

porate logo is a large sin- 
gle yellow arch, and it's 
prominently displayed on the 
front panel of its Rival 286, 
an AT-compatible system that 
runs at both 8 MHz and 12 
MHz with one wait state. Stan- 
dard configurations include 
either 640K bytes or 1 mega- 
byte of 100-nanosecond (ns) 
RAM on the motherboard (ex- 
pandable to 16 megabytes), 
six 16-bit and two 8-bit expan- 
sion slots, and the expected 
parallel and serial ports. 

The Rival 286 also comes 
with single or dual 1.2-mega- 
byte 5'4-inch floppy disk 
drives, a 101-Кеу keyboard, 
and an out-front contro] panel 
with both reset and turbo 
switches. You can further 
customize your Arche with a 
variety of hard disk drives 
ranging from 20 to 80 
megabytes. 

Price: $1795 to $4195. 
Contact: Arche Technologies 
Inc., 745 High St., Westwood, 
MA 02090, (800) 422-4674; 
in Massachusetts, (617) 
461-1111. 
Inquiry 753. 

continued 
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Eight-Pen Plotter 
Plots from A to D 


ignaling what could be a 

trend in high-performance 
pen plotters, CalComp's new 
model 1023, priced at $4895, 
has eight pens and two 68000 
microprocessors. It can 
produce À- to D-size draw- 
ings and works with the 
IBM PC and compatibles to 
PS/2s to Macs to DEC 
MicroVA Xes. 

According to a company 
spokesperson, the 1023 incor- 
porates new approaches to 
plotter engineering that have 
produced performance speci- 
fications of 30 inches per sec- 
ond on an axis and 42 ips on 
the diagonal. Along with sepa- 
rate 68000s to control paper 
and pen motors and data com- 
munications, a proprietary 
plotting algorithm searches the 
plot data to find the vector 
endpoint nearest to the present 
pen position. 

Some additional features of 
the 1023 include addressable 
resolution of 0.0005 inch; re- 
peatability of 0.005 inch; accu- 
racy of 0.1 percent of the 
move or 0.01 inch, whichever 
is greater; and a mean time 
before failure of 3000 hours. 
Price: $4895; buffer memory 
boards, $985 (1 megabyte) and 
$1450 (2 megabytes). 
Contact: CalComp, 2411 
West La Palma Ave., Anaheim, 
CA 92801, (714) 821-2142. 


Inquiry 754. 


WHAT'S NEW 


PERIPHERALS 


(1 


The CalComp 1023 plots it all. 


Add a 1.44-megabyte 
Floppy Disk Drive 
to Your System 


oshiba's newest Univer- 

sal Installation Kit now in- 
cludes the ND356T, its 2- 
megabyte (1.44-megabyte 
formatted) 34-inch floppy 
disk drive. The kit adapts the 
3%-inch drive to fit into the 
mounting space of any 54-inch 
floppy disk drive. 

The ND356T lets you 


NEW MOUSE USES LESS SPACE 


ogitech says its new 
‚ HiRez Mouse is just the 
thing for you if your desk 
space is cramped: The com- 
pany claims the mouse 
needs 62 percent less desk- 
top real estate than your gar- 
den-variety type of electron- 
ic rodent. 

The HiRez Mouse has 
three buttons and a resolu- 
поп of 320 dots per inch, as 
opposed to the 200-dpi reso- 
lution af most of its competi- 
tors. As a result, you don't 
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need to move it as far to 
move the cursor on the 
screen. The company says 
the mouse is especially ef- 
fective with large screens or 
high-resolution displays 
such as an EGA or VGA. 
HiRez Mouse comes with 


driver and custom applica- 


tion software, but no cheese. 
Price: $149. 

Contact: Logitech, 6505 
Kaiser Dr., Fremont, CA 
94555, (415) 795-8500. 
Inquiry 757. 


transfer software and data be- 
tween 34-inch and 5'4-inch 
floppy disks and gives you 
compatibility between IBM 
XT and AT desktops, porta- 
bles, and PS/2 computers. 

The drive operates with 
most standard floppy disk con- 
trollers; however, to use the 
1.44-megabyte mode on an 
IBM PC-type computer, you 
need a controller that supports 
a 500K-byte data transfer 
rate. 

If you don't have DOS 3.2 
or 3.3, which directly support 
3'^-inch floppy disk drives, 
you can get an optional soft- 
ware device driver that lets 
you use the ND356T with MS- 
DOS or PC-DOS 2.0 to 3.1. 

The kit contains the 3%- 
inch floppy disk drive, space 
plates, and jumper cables. 
Price: $219; $14.95 for the 
software driver. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine Bivd., 
Irvine, CA 92718, (714) 
380-3000. 

Inquiry 755. 


The Little Drive That 
Can—Move Around 


Е ог you PC users who like 
your data to go, Western 
Dynex has a hard disk drive 
that holds 32 megabytes, 
weighs about 2 pounds, and 
is said to be as easy to snap in 
or out of a PC as an expan- 
sion card. You can pop the 
Dynamodule out of one ma- 
chine and put it into another 
without losing any data, the 
company says, or you can take 
it out of the machine and 
store it elsewhere for security 
reasons. 

The Dynamodule has a 
track-to-track seek time of 3 
milliseconds. Head settling 
time is 15 ms, and data rate is 5 
megabits per second. When 
used in a computer with an- 
other hard disk drive, either 
the Datamodule or the other 
hard disk can be used as the 
primary storage unit. You can 
snap in more Datamodules to 
provide more storage space. 
Price: $1095. 

Contact: Western Dynex, 
3536 West Osborn Rd., 
Phoenix, AZ 85019, (602) 
269-6401. 

Inquiry 756. 


DEC Modems Offer 
Security and Error 
Correction 


f you have a computer sys- 
tem that lets folks dial in for 
data and you're concerned 
with security, Digital Equip- 
ment Corp.'s DF212 and 
DF242 stand-alone modems 
may be just the ticket to peace 
of mind. And they provide 
error correction to boot. The 
DF212 works at 300/1200 bps, 
the DF242 at 300/2400 bps. 
Both modems give you 
four levels of security against 
unauthorized access. You can 
set the level of security from 
simple passwords to complete 
password and telephone num- 
ber verification and callback. 
The modems can store up 
to 30 telephone numbers, each 
up to 36 characters long, and 
can call predefined numbers 
continued 


For problems involving engineering calculations or scientific analysis, 
the answer is MathCAD. 


Transporting an iceberg to Southern You decide how to solve the problem- — other math symbols, performs FFTs 


California is a formidable task. Calculat- MathCAD does the “grunt work." and much more. 

ing the variables is just as demanding. о Ends programming and debugging. There's never been a better way to 

How many tugboats would be needed о Recalculates as variables change. get fast, accurate solutions to analytical 

to tow the ice mass? At what cost? How © Generates quick plots. problems. That's why 20,000 engineers 

much fresh water would be lost? Easy to learn and use, MathCAD and researchers are using Math 
Innovative solutions require extra- operates interactively in standard math daily in applications as diverse as fluid 

ordinary tools. For problems involving notation. And its built-in functions pro- mechanics, signal processing and 

calculations or what-if analysis, the vide all the power you need to solve molecular modeling. 

answer is MathCAD. real-world problems. MathCAD handles To find out what MathCAD can do for 


Math CAD is the only PC-based soft- matrix operations, solves simultaneous you, call us today for a free demo disk: 
ware package specifically designed to equations, works with real and complex 1-800-MathCAD (in MA, 617-577-1017). 
give technical professionals the freedom numbers, does automatic unit conver- Ог write to MathSoft, Inc., One Kendali 
to follow their own scientific intuition. sion, displays Greek characters and Square, Cambridge, MA 02139. 
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WHAT'S NEW 


and make connections over 
WATS lines. 

Both modems feature 
Microcom Networking Proto- 
col (MNP) and X.PC proto- 
col, and they can operate with 
the Digital Modem Com- 
mand Language (DMCL) and 
the Hayes AT command 
language. 

Price: $645 for the DF212; 
$795 for the DF242. 
Contact: Digital Equipment 
Corp., Computer Special Sys- 
tems Group, Nashua, NH 
03062, (603) 884-5111. 
Inquiry 758. 


Put it on Tape 


rwin Magnetics has two 

new external tape systems 
for backing up data from a 
Macintosh; one holds 40 mega- 
bytes, and the other holds 64 
megabytes. 

The backup drives use DC 
2000 minicartridge tapes and 
connect to a Mac's SCSI 
port. They do file-by-file 
image backups and streaming 
file-by-file backups. The com- 
pany says the drives generally 
take about a minute to back up 
or restore 2 megabytes. 

The control software, 
called EzTape/Mac, uses icons 
to take you through the pro- 
cess of putting your data on 
tape; the icons indicate which 
folders you've chosen to back 
up. EzTape/Mac also lets the 
drives read tapes from the IBM 
PC and compatibles and 
PS/2s. It supports MacFinder 
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EzTape/Mac. 
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ColorVueSE adds color capabilities to your Mac. 


and Apple's A/UX. 

The drives use embedded 
servo technology for accurate 
head tracking, Irwin says, 
and they employ FM (modified 
frequency modulation) en- 
coding. In streaming mode, the 
data transfer rate is 500,000 
bps. Tape speed is 50 inches 
per second for the 40-mega- 
byte unit, and 38 ips for the 
64-megabyte model. 

Price: 40-megabyte model, 
$1395; 64-megabyte model, 
$1595. 

Contact: Irwin Magnetics, 
2101 Commonwealth Blvd., 
Ann Arbor, MI 48105, (313) 
996-3300. 

Inquiry 759. 


Interface Brings Color 
to Your Mac S 


rchid Technology's 

ColorVueSE is a color 
video interface card for the 
Mac SE that lets you see color 
displays of your applications 
programs. To use the interface, 
you need an additional color 
monitor, such as an Apple 
Color RGB monitor or an 
IBM or compatible VGA 
monitor. 

You can display images on 
both the color monitor and the 
SE’s standard screen at the 
same time, with an optional 
FatBits version on the SE’s 
normal screen, and you can use 
up to 16 colors from a palette 


MAC SOUND RECORDER 


f you'd like to hear more 

out of your Macintosh 
than an occasional beep 
beep, you have to put more 
into it. Farallon Computing, 
maker of the PhoneNet net- 
working system for the Mac, 
has a hardware/software 
combination that lets you 
use a microphone to record 
sounds directly into the 
computer, 

The MacRecorder Sound 
System consists of a sound 
digitizer and editing soft- 
ware. A bundled application 
called HyperSound lets you 
record material and paste it 
into a HyperCard stack. 

The digitizer comes in a 
box (about twice the size of a 
mouse) that hooks to the 
Mac's serial port. It has a 
built-in microphone, a line 
for another microphone, and 


an input line for taking 
sound from an external 
source, such as a stereo. If 
you have a Mac II, you can 
get true stereo by plugging in 
two MacRecorders. 

The editing software, 
called SoundEdit, lets you 
record, edit, and play back 
sounds in several formats, 
including StudioSession, 
VideoWorks, Beep INITs, 
and HyperCard. The soft- 
ware can control sampling 
rates, compress sounds, 
create loops, set pitch and 
echo, and mix sounds. Sam- 
pling rates are 22, 11, 7.5, 
and 5 kHz. 

Price: $199. 

Contact: Farallon Comput- 
ing, 2150 Kittredge St., 
Berkeley, CA 94704, (415) 
849-2331. 

Inquiry 762. 


of 4096 at a resolution of 640 
by 480 pixels. You can adjust 
the hue, brightness, and satura- 
tion of the colors; highlight 
areas; and color your pictures. 
Horizontal panning and an 
automatic screensaver are also 
featured. 

You can print images in 
color on the Imagewriter II, the 
Imagewniter LQ, or the Hew- 
lett-Packard PaintJet. The 
PaintJet can produce color 
overhead transparencies. 

ColorVueSE is compatible 
with most Mac software, in- 
cluding SuperPaint, Mac- 
Draw, Cricket Draw, Video- 
Works, QuarkXpress, and 
Cricket Presents. 

Price: $695. 

Contact: Orchid Technology, 
45365 Northport Loop W, 
Fremont, CA 94538, (415) 
683-0300. 

Inquiry 760. 


A Pair of Analog 
Monitors for Your PS/2 


В rinceton Graphics Sys- 
tems’ PSC-28 is a 12-inch 
high-resolution analog color 
monitor with а maximum reso- 
lution of 770 by 570 pixels 

and an infinite color palette. 
Other features include a color 
button for green, amber, or 
cyan text; 0.28-millimeter dot 
pitch for text and graphics; and 
a black matrix tube with a 
nonglare etched screen and 
dark tinted glass. 

Then there’s the PSM-03, 

a 12-inch high-resolution ana- 
log monochrome monitor 

with a resolution of 800 by 630 
pixels and infinite shades of 
gray in analog mode. It has dy- 
namic focusing circuitry and 

a white phosphor display. 

Both monitors are compat- 
ible with IBM PS/2s and VGA 
and MDGA. 

Price: $695 for the PSC-28; 
$250 for the PSM-03. 
Contact: Princeton Graphics 
Systems, 601 Ewing St., Build- 
ing A, Princeton, NJ, 80540, 
(609) 683-1660. 

Inquiry 761. 


continued 


“Within a few days, 


SideKick Plus became even more 
indispensable than SideKick ” 


Dick Pountain, Personal Computer World 


Here's what Personal Computer World 
had to say about SideKick* Plus: 


"When the news of SideKick Plus arrived. 
| made up a shopping list of the improvements 
1 would like to вес... Borland has provided 
all these things and much, much more.” 


Intelligence and elegance of design 


“1 discovered that the same intelligence and 


elegance of design that initially attracted me are 
still there, and certain new features like the custom- 
izable menu system represent a real breakthrough 


in user interface design.” 


Sophisticated memory management 
"Memory management in SideKick Plus is so 


sophisticated that it almost amounts to an alternative 
operating system ... The amount of memory tied 


“с. 


up is tiny (less in fact than old бійеКіск!),.. 


The Phonebook: Fully-featured 
communications 


"The Phonebook has come a long 
way ... For one thing, it has acquired 
a fully featured communications package 
which can work in the background; you can 
upload and download files while continuing 
to work on your PG ... The Script language 
is one of the best | have seen." 


The Notepad: Power for serious writing 


"The Notepad is as powerful as many word 
processors ... | would happily use it for serious 
writing." Up to nine notepads can be opened 

simultaneously with SideKick Plus.” 


Outlook: The best outline processor 


"Outlook is . . . the best outline pro- 
cessor I've tried. comfortably beating 
ThinkTank, PC-Outline, and Ready! in 
elegance and ease of use.” 


344° and 5'A' disks included. 
Hard disk required. 
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The File Manager: Competing 
with the standalones 
"The File Manager ... performs a similar 


function to standalone utilities like Xtree, 
Quick DOS, or the Norton Gommander, 


and shares features with all of them." 


The Time Planner: Hugely enhanced 


"The Time Planner has advanced even further 
than the Phonebook ... it has been designed 
with networking in mind." 


Plus a lot more 


"The enhanced cut-and-paste functions are perhaps 
the most attractive feature of SideKick Plus ... [it] has 
a powerful, consistent ability to cut-and-paste from any 
application to any other." 
"The calculator is no longer опе, but four calculators; 
you can switch the type to Business. Scientific. 
Programmer. or Formula.” 


Positively addicting! 
“Іп my view, the individual applications in 


SideKick Plus are of such a standard that | 
would be hard put to better them with a 
collection of standalone applications 
... | remain an addict.” 


Ё. Excerpts from Dick Pountain’s review of 
SideKick Plus in Personal Computer World, 
March 1988. 


If you have the Intel® Above"Board you 
can load the SideKick Plus desk accessories 
into expanded or extended memory and leave 
most of your conventional memory to run 
your other applications. 


ASK your dealer about 
Borland's special offer 
for SideKick owners. 


60-Day Money- 
Back Guarantee* 


For the dealer nearest you or 
à brochure, call (800) 543-7543 
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ADD-INS 


Ex Post Facto 
PostScript 


f you have an HP LaserJet 
Series II printer but want or 
need PostScript compatibil- 
ity, QMS offers a solution. The 
company’s JetScript control- 
ler board lets the HP laser 
printer function as a full- 
fledged PostScript printer. 
The product consists of 
three parts: a printer controller 
card that fits into an expan- 
sion slot of an IBM XT, AT, or 
compatible; an adapter card 
that fits into the LaserJet 
printer; and the PostScript 
software, which you install on 
your hard disk. The printer 
controller card features a 
16-MHz 68000 microproces- 
sor and 3 megabytes of mem- 
ory, with 2 megabytes for 
data and 1 megabyte for the 
PostScript code. Since the 
PostScript code resides on your 
hard disk rather than in 
ROM, you can easily upgrade 
it as the software matures. 
QMS claims that combin- 
ing JetScript with the HP 
LaserJet Series II results in 
the fastest PostScript printer 
available. 
Price: $2495. 
Contact: QMS Inc., One 
Magnum Pass, Mobile, AL 
36618, (205) 633-4300. 
Inquiry 763. 


PS/2 Boards Pack 
PS/2 Memory 


he memory needs of new 

applications and the OS/2 
operating system are creating 
a hunger for more and more 
memory —a hunger that add- 
on board makers are more than 
happy to feed. 

First, Orchid Technology 
has expanded its line of mem- 
ory boards with two new 
boards for the IBM PS/2 
Models 50, 60, and 80. 
There's a basic model, and 
there's one for those with 
truly large working-memory 
needs. 

The RamQuest П board is 
your basic add-some-memory 
board. It has 1 megabyte of 


RamQuest packs up to 8 megabytes into your PS/2. 


on-board memory, but you can 
double its capacity by simply 
adding 256K-byte RAM chips. 
But for truly "mondo" 
memory needs, the RamQuest 
Extra board has space for up 
to 8 megabytes of RAM, using 
either 256K-byte RAM chips 
or 1-megabyte SIMMs (single 
in-line memory modules) in 
any combination. The board 
also has two RS-232C serial 


ports. 

Both boards come with 
autoconfiguration software to 
make installation a breeze. 
Orchid says the boards support 
DOS, EMS 4.0, and OS/2. 
The Ram Quest Extra board has 
its own Micro Channel ID 
number, so you don't need to 
modify your IBM reference 
disk if you pack the board with 
more than 2 megabytes. 

Price: RamQuest II, $649; 
RamQuest Extra, $599 (with 
OK bytes) and $749 (512K 
bytes). 

Contact: Orchid Technology, 
45365 Northport Loop W, 
Fremont, CA 94538, (415) 
683-0300. 

Inquiry 764. 


eanwhile, Tecmar, one 

of the first companies to 
provide boards for the old 
ІВМ РС, has two new memory 
boards for the PS/2 Models 
50, 60, and 80. Like the 
Orchid boards, the two new 
Tecmar boards feature maxi- 
mum capacities of 2 mega- 


bytes and 8 megabytes. 

The MicroRAM 50/60 
memory board is designed spe- 
cifically for the PS/2 Models 
50 and 60. It gives you up to 
2 megabytes of RAM com- 
patible with EMS 4.0 and 
OS/2. You can use the board 
with either its own ID number 
or—for software compatibil- 
ity purposes—the ID number 
of IBM’s memory board. 

Tecmar's second board, 
the MicroORAM AD (Advanced 
Design), can hold up to 8 
megabytes of RAM. According 
to the company, all 8 mega- 
bytes are OS/2-addressable, as 
well as compatible with EMS 
4.0. Two optional I/O modules 
for the board ($200 each) 
provide PS/2 users with two 
extra serial ports or an extra 
serial port and a single parallel 
port. 

Price: MicroRAM 50/60, 
$350 (OK bytes) and $995 

(2 megabytes); MicroRAM 
AD, $445 (OK bytes), $1145 
(2 megabytes), and $4945 

(8 megabytes). 

Contact: Tecmar Inc., 6225 
Cochran Rd., Solon, OH 
44139, (216) 349-0600. 
Inquiry 765. 


Networking Card 


f you want a quick way to 

add a four-user network to 
your TBM PC AT or compat- 
ible, QuickLink-IV may be 
your answer. The latest 
QuickLink product from Inter- 
Continental Microsystems, 
QuickLink-IV is a full-length 


add-in card with four NEC 
V40 processors, each with 
768K bytes of zero-wait-state 
RAM. All you need to do is 
connect four terminals to the 
board and install the network 
software, and you're set to 
network. 

According to the company, 
QuickLink-IV is unique be- 
cause you can hook up any 
PC-based terminal, as well as 
most ASCII and ANSI termi- 
nals, including the new Her- 
cules graphics terminals. You 
can simplify your installation 
by using your building's 
existing telephone wiring. Ter- 
minals can be up to 4000 feet 
from the file server. 

Want to add more users to 
the network? Just plug in addi- 
tional QuickLink-IV cards or 
the company's QuickLink sin- 
gle-user cards. The system is 
compatible with NetWare 286 
software. 

Price: $2295. 

Contact: InterContinental 
Microsystems, 4020 Leaverton 
Court, Anaheim, CA 92807, 
(714) 630-3714. 

Inquiry 766. 


Ethernet Connects 
the Mac Il 


Com Corp. has expanded 

its line of Ethernet local 
area network adapters by 
introducing one for the Mac 
П. Like other Ethernet adapt- 
ers, the new EtherLink/NB 
(which stands for NuBus) 
supports a network data trans- 
mission rate of 10 megabits 
per second. 

For higher throughput, the 
EtherLink/NB has a 16K-byte 
packet buffer and can do 32- 
bit transfers using the NuBus. 
The company says the new 
board is compatible with 
Apple's AppleShare network 
operating system, as well as 
with its own 3+ network op- 
erating system. 

Price: $595. 
Contact: 3Com Corp., 3165 
Kifer Rd., Santa Clara, CA 
95052, (408) 562-6400. 
Inquiry 767. 

continued 
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The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist. 


The LOGITECH 
HiREZ mouse needs 
50% less desk space 
to corr the tame 
amound of иттен 
area as a 200 dpi 


киш. 


Which makes this new mouse a 
hand's best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: A unique 
lightweight ergonomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you've got your eyes on a 
high-res screen, get your hands on the 
one mouse thats agile enough to keep 
up with it 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (++41-21-869-9656). 


BLOGI TECH 


Circle 167 on Reader Service Card (DEALERS: 168) 


= EXC сз ЕЕ 


Though most mice out there look pretty 


much alike, they're not all equal in performance. 


It pays to be justa little choosy to make sure you 
end up with the right mouse for your needs. 

Starting with software. If you want full com- 
paubility with all of your software, all you have to 
do is look for a mouse with the Logitech name. 
There are four in all, each one designed for dif- 
ferent hardware needs. 


THE HiREZ MOUSE 


Ii you've got your eyes on a high-resolution 
screen, the mouse to get your hand on is the new 
LOGITECH HiREZ 
Mouse. 

With a resolution of 
320 dots-per-inch (as 
compared with 200 dpi 
or less for ordinary mice), 
it covers the same area 


| The LOGITECH 
on your high-res screen оо 
space 
but needs less of your 6 chuir Hir dime 
desk to do it. More than amount y D dk 
* атға aàs а 
50% less. Saving you хачир 


valuable desk space, and 
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Goad instincts vun in this family (left ta right): the new LOGITECH КЕ? 
Mouse ($179), the тту mnuse designed exyressly for lugh-res screens; the LOGIUECH 
Series 2 Mouse for the IRM PS/2 ($99, ріш right mto mouse port); and the 
LOGITECH Mouse far standard screens ($119, m bus and serial versns). 

АЦ соте with Logitech eum Plus Software, which assures ease nf use with 
virtually any suftuerre, manse-based or nut, 


effort mouse maneuvers that used to require 
sweeps of the hand are now reduced to a flick of 
the wrist 

Which makes this new mouse a hand's best 
friend. And a more reliable, long-lasting com- 
panion. And, like all Logitech mice, its fully 
compatible with all popular software, and 
equipped with a Lifetime Guarantee. 


THE SERIES 2 
MOUSE 


For those who've chosen 
the Personal System/27 the 
most logical choice is the 
LOGITECH Series 2 
Mouse. It's 100% compati- 
ble with P5/2, and plugs 
right into the mouse port, 
leaving the serial port free 
to accommodate other 
peripherals. 


THE ALL-PURPOSE MOUSE: 
SERIAL OR BUS 


Most people find our standard mouse is still 
the best choice for their systems. It's available in 
both bus and serial versions, one of which is sure 
to fit perfectly with your hardware. And with all 
your favorite software —whether mouse-based 
or noL 

Its hardly an accident that only Logitech 
offers you such a complete selection—we're the 
only mouse company to design and manufacture 
our own products. We make more mice, in fact, 
than anyone else. Including custom-designed 
models for OEMs like AT&T, DEC, and 
Hewlett-Packard. 

The three mice pictured to the left come with all 
this expertise built rightin. Which explains 
an interesting paradox: while | 
you may pay less Юга 
Logitech mouse, you'll 
surely get more in | 
performance. 


And in comfort. With a unique hghtweight 


ergonomic design. Low-angled buttons for maxi- 
mum comfort and minimum fatigue. An exclusive 


technology that guarantees a much greater life 
span. An exceptionally smooth-moving, dirt- 


resistant roller ball. And natural compatibility with 


all PCs, look-a-likes, and virtually any software. 

All of which leads to an inescapable conclu- 
sion: if you want to end up with the right mouse, 
start with the right mouse company. 


Logitech. We've got a mouse for whatever the 


task at hand. 
For the dealer nearest you, call 800-231-7717 


Circle 169 on Reader Service Card (DEALERS: 170) 
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application software equals a rade solution (ail 


prices include mouse, Plus Software, and applicatum): 

LOGICADD. ..$189. PUBLISHER PACKAGE LOGIPAINT SET... 
Turns your PC mto ...4179. PUBLISHER $149. Eleven type 

a full-featured САТИ) software leis beginners and. — fonts and а 16-color 
workstation. Every- experis alike produce pro- раігйе. Creaies files thai 
thing you need for fessional, high-impact move easily into both 
dimensioned line documents, Design templates — LOGICADD and 
drawing and САПР. make page layout easy, PUBLISHER documents 


(800-552-8885 in California), Or fill out and mail 

the coupon below to: Logitech, Inc., 6505 Kaiser 

Drive, Fremont, CA 94555. In Europe, call or write: 

Logitech Switzerland, European Headquarters, 

СН-ПП Romanel/Morges, Switzerland 
(++4]1-21-869-9656). 


[ Logic, Inc., 6505 Kaiser Drive, Fremont, CA 94555. 1 
| Logitech Switzerland, European Headquarters, 

| СН-ИИ Romanel/Morges, Switzerland. 

| Yes! Please send me the name of the nearest Logitech dealer. 


| Name 


| / Title 
| 
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Address 


WHAT'S NEW 


Get the Picture? 


W ith the Image Phone 
system, StarSignal says 
you can store, retrieve, and 
send full-bandwidth color 
video pictures over conven- 
tional phone lines in 5 to 
15 seconds. 

The system includes an 
IBM PC AT-compatible com- 
puter with a keyboard, a 
dual-purpose RGB/NTSC 
(data/video) monitor, a video 
compression and frame capture 
board, a 40-megabyte hard 
disk drive, a color camera, 
software, a 9600-bps modem, 
and a mouse. You can store up 
to 2000 TV -resolution color 
stills on the 40-megabyte hard 
disk drive. You can also up- 
grade the systern to NTSC (Na- 
tional Television System 
Committee) standards, making 
it usable for broadcast, cable, 
and other standard video 
applications. 
Price: $12,995 for the com- 
plete system; $1995 for Starlite 
video compression board. 
Contact: StarSignal Inc., 
1210 South Bascom Ave., 
Suite 221, San Jose, CA 
95128, (408) 294-9604. 


Inquiry 768. 


Quick Copy 


D о you need to make lots 
of copies of floppy disks? 
The process is simple and 
quick with the aptly named 
Quick Copy, a 12-pound disk 
duplicator that copies unpro- 
tected 514 -inch or 34-inch 
disks 3 to 5 times faster than a 
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Image Phone sends full-bandwidth color over phone lines. 


PC. according to ALF | 


Products. 

To make copies, you insert 
the original into the top floppy 
disk drive and a blank disk 
into the bottom drive. Quick 
Copy reads the original and 
formats and copies the blank 
disk at the same time. With 
the original in memory, you 
can then use both drives to 
make two more copies simulta- 
neously. Quick Copy for- 
mats, copies, and checks each 
disk; you can also choose to 


have it format only. 

Quick Copy comes in five 
models: Model 701, for 5 %- 
inch IBM-format disks; 

Model 801, for 5'4 -inch multi- 
ple-format disks; Model 811, 
for 5!4-inch high-density 
disks; Model 821, for 34- 
inch multiple-format disks; and 
Model 822, for 3!^-inch 
multiple-format, high-density 
disks. 

Price: 701, $1495; 801, 
$1995; 811, $2495; 821, 
$2495; 822, $3495. 


PLAY THE NUMBERS GAME 


he Touchstone 3 nu- 
meric keypad was de- 
signed for laptops, but it 
works with larger portables 
and standard PCs as well. 
The 22-key layout in- 
cludes math, cursor- 
control, Backspace, 
Escape, Enter, and 
function keys, as 
well as 10 nu- 


meric keys. 


The keyboard uses stan- 
dard ASCII character codes 
and attaches to any RS-232C 
serial port. It comes with a 
4-foot cable and requires no 
batteries or external power. 
Touchstone says the key- 
board draws only 6 milli- 
amperes of current from the 
serial port. 

The RAM-resident soft- 
ware that is included lets you 


Contact: ALF Products Inc., 
1315F Nelson St., Denver, CO 
80215, (800) 321-4668; in 
Colorado, (303) 234-0871. 
Inquiry 769. 


Tracking the Elusive 
SCSI 


T o know what's happen- 
ing in your small-com- 


puter-system-interface (SCST) 
channels, use the RT101 SCSI 
Byte Grabber. It connects be- 
tween your SCSI port and any 
SCSI controller or embedded 
SCSI drive. The face of the in- 
strument has 10 hexadecimal 
LEDs that display all control- 
bus signals, including data 
parity status. A latched display 
indicates the data bus status 
and has a switch that lets you 
choose free-running or sin- 
gle-step modes. 

The Byte Grabber operates 
from a single 5-volt DC power 
source, and a UL-approved 
power pack lets you operate 
from a standard AC line. 
Using the Byte Grabber's own 
reset switch, you can reset the 
target device without resetting 
or rebooting the system. 

The Byte Grabber mea- 
sures 5\4 by 4 by 1'^ inches 
and comes with connectors. 
Price: $380; optional 3-foot 
ribbon cables, $15 each. 
Contact: Rancho Technology 
Inc., Rancho Technology Cen- 
ter, 8632 Archibald Ave., 
Suite 109, Rancho Cuca- 
monga, CA 91730, (714) 
987-3966. 

Inquiry 770. 


continued 


use the numeric and main 
keyboards at the same time. 
Touchstone 3 measures a 
svelte 5 by 7% inches and 
weighs just under a pound. 
Price: $129.95. 

Contact: Touchstone Tech- 
nology Inc., 955 Buffalo 
Rd., P.O. Box 24954, Roch- 
ester, NY 14624, (716) 235- 
8358. 

Inquiry 771. 


Spreadsheet growing too big and complex? 
You need a database. No time to learn 
a database? You need the ORACLE 
database add-in for Lotus 1-2-3. 


If you have Lotus 1-2-3 and $199, you 
can now solve the six biggest 


spreadsheet problems: 


Has your spreadsheet grown so 
complex you can't keep track ol 
the lormulas any more? 


2 Have you had to break down your 
large spreadsheet into many 
smaller ones? 


Do you have to manually re-enter 
dala that's duplicated in several 
spreadsheets? 


4 Do you have to manually manipu- 
late rows into meaningful groups? 


15 recalculation time for seldom- 
used reference variables eating 
you alive? 


Do you wish you could simul- 

taneously share spreadsheet 
data with other PCs, as well as with 
minis and mainframes? 


Now, ORACLE for 1-2-3 turns your 
spreadsheet into the world-class 
database you already know how to 
use, And without learning a new 
database language, you can use the 
very same ORACLE that's the most 
requested DBMS by minicomputer and 
mainframe users. All for only $199. 


ORACLE for 1-2-3 lets data rela- 
tionships replace ever more complex 
spreadsheet formulas. No more time 
is wasted recalculating seldom-used 
relerence cells. т short, ORACLE 
puts dala back where it belongs. In 
à database. 


With simple extensions to existing 
Lotus menus, ORACLE for 1-2-3 lets 
you create new database lables right 
from rows and columns in your 
spreadsheet. When you query the 
database irom a cell, you immediately 
see current database information. 
Update a spreadsheet cell, and the 


d 
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database is simultaneously updated 
À range ol cells in your 1-2-3 spread- 
sheet could really be a window into 
an online micro, mini or mainframe 
database anywhere in the world. It's 
network ready, from LAN to WAN. 


All as easy as... 1-2-3. 


ORACLE FOR 1-2-3: 
THE NEW STANDARD 


ORACLE is the number one data- 
base for mainframes, minicompulers 
and workstations. Software Digest 
recently rated ORACLE the most 
powerful and versatile relational 
DBMS for the PC. And ORACLE is 
based on SQL, the data management 
standard endorsed by ІВМ, ANSI, 
ISO and the federal government. Now, 
there is a new standard: ORACLE 
for 1-2-3. It has the simplicity you've 
always had, with the power you've 
always wanted. 


THE ADVANTAGES OF 
DATABASE TECHNOLOGY 


lf your data is in a database, 
spreadsheet only has to deal with 
the data you're interested in. Which 
means spreadsheet performance is 
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CALL 1-800-ORACLEI 
EXT. 149 TODAY. 


dramatically improved. But this is 
just the beginning. 


Multiple users can share the same 
data. Different users can have differ- 
ent levels of security. Mainframe-class 
data integrity and error recovery 
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data management standard. 


* UPDATE YOUR DATABASE AS 
YOU UPDATE SPREADSHEET 
CELLS. In update mode, changes in 
your spreadsheet become changes 
in your database. And if you make a 
mistake, you can... 


* COMMIT OR UNDO CHANGES. 
Finally, an "UNDO" command for 
1-2-3! When your database changes 
are complete, you can COMMIT 
them. or ROLLBACK your database 
und your spreadsheet. 


* AROUND YOUR OFFICE OR 
AROUND THE WORLD, ORACLE 
for 1-2-3 is network ready for data 
distribution on LANs and WANs So 
data on PCs, workstations, minis 
and even on mainframes appears as 
if it's on your local hard disk. 


mean never having lo say “Ooops!” 


* CREATE YOUR DATABASE FROM 


HEARD ENOUGH? 


SPREADSHEET COLUMNS AND ROWS. 


Familiar menus and context-sensitive 
help guide you through the process. 


= QUERY YOUR DATABASE А5 
EASY AS 1-2-3. Have the query built 
for you, or write SQL queries your- 
self. Learn why SQL is the industry 


reet (No РО boxes, please) 
City State 
| Phone 
| miit Card Number Cand Expiration Date 


Signature 
L кес —— SS сш —] к EES 


WE'LL PAY SALES TAX AND 
SHIPPING IF YOU FILL OUT AND 
MAIL THE ATTACHED COUPON, 
OR CALL TODAY. YOU CAN ALSO 
SEE A DEMONSTRATION AT YOUR 
FAVORITE COMPUTER STORE. 


ee Сын uie 


ORACLE for 1-2-3 * Oracle Corporation 
1i Wi 20 Davis Drive * Belmont. CA 94002 | 


Yea) have an [750286 — ee os 304 and @ Lous release 2.0]. | also have 


ы 640KB of RAM, pius either 7 ТМВ of extended memory ar ГИ reassign IMB ni my expanded 
(above-board) memory as extended memory. Please send me the database | already know how 
ig use’ The ORACLE Database Add-in lor Lotus 1-2-3. Enclosed is my L check, ur L| VISA? 
= MC/ в AmEx credit card authorization lor $199 Hurry 
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Orecie № a registered trademark of Oracle Corporation. The following are also trademarks: Lotus and 1-2-3 of Lotus Development Corporation; IBM of international Business Machines. ТИВА 
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WHAT'S NEW 


BRICKLIN DOES IT AGAIN 


D emo II helps you to 
produce full-fledged 


mock applications, demos, 
and tutorials. The new ver- 
sion has 75 added features. 
It lets you create 80- by 25- 
character text slides, capture 
text or bit-mapped graphics 
images from other pro- 
grams, and construct text 
screen images from other 
slides. It also now comes 
shrink-wrapped with stan- 
dard documentation. 

The bit-mapped graphics 
screen images can include 
normal text or bit-mapped 
images in CGA, EGA, or 
Hercules modes. In the new 
version, you can set and test 
string and numeric variables 


to turn overlays on and off or 


Talking to DOS 


į OSTALK is a DOS shell 
that lets you submit your 

DOS requests in plain En- 
glish. It then translates the re- 
quest into its MS-DOS equiv- 
alent, and, using artificial 
intelligence and parsing tech- 
niques, enhances the transla- 
tion with other information 
needed, according to SAK 
Technologies. The company 
reports that most sentences are 
parsed, understood, and 
transformed into a DOS com- 
mand in less than 2 seconds 
on a couventional JBM PC. 

The package includes DOS 
utilities such as search and 
locate, undo, find, erase, 
and copy, as well as an input 
history buffer. АП DOS ex- 
ternal commands are listed in a 
menu with their respective 
options. 

The program is written in 
MuLisp, with a small portion 
in Turbo Pascal. The major 
DOSTALK module does not 
remain resident, although you 
can invoke it by pressing the F2 
key at the DOS prompt. It 
comes in two parts: an 18K- 
byte section and a 190K-byte 
section. When you invoke an 
external program, the 190K- 
byte part is removed from 
RAM, and just the 18K-byte 


change their positions. 

Other new actions that 
you can perform while it's 
running include arithmetic 
operations, If, While, Se- 
1ес%/Саве, file, and printer 
VO. Slide Switch settings in 
Demo II let you create spe- 
cial effects, controlling how 
the screen changes from one 
slide to another. 

Other minor changes in 
the new version include 
copy/paste, text-block word 
wrapping, buffer 
flushing, and an upgraded 
Capture program. 

The manual has grown 
from 29 to 200 pages, and 
the program comes with an 
on-line tutorial and func- 
tion-key templates. Demo II 


part stays resident. Once the 
external program is termi- 
nated, the 18K-byte part re- 
invokes the main body. 

To run DOSTALK, you 
need an IBM PC or compatible 
with at least 256K bytes of 
RAM and DOS 2.1 or higher. 
It is not copy-protected. 
Price: $89.95. 

Contact: SAK Technologies 
Inc., 1600 North Oak St., 
Suite 931 W, Arlington, VA 
22209, (703) 522-6425. 
Inquiry 772. 


Program in Prolog, 
with C and Pasca 
on the Side 


A rity/Prolog version 5.0 
includes an embedded C 
compiler that lets you use C 
and Pascal with Prolog. The 
Arity/Prolog compiler and 
interpreter are written in 
Arity/Prolog and assembly 
language and are a superset of 
Edinburgh Prolog. The pro- 
gram includes a development 
and run-time environment for 
writing, debugging, and run- 
ning Prolog and assembly 
language programs. You can 
purchase the compiler and in- 


PROGRAMMING 


lets you produce an un- 
limited number of copies of 
the run-time module—a 
change from the old ver- 
sion's run-time license for 
just 50 copies. 

Demo II runs on the IBM 
PC, AT, PS/2s, and compat- 
ibles with DOS 2.0 or high- 
er and 512K bytes of RAM. 
It supports monochrome, 
CGA, EGA, VGA, Hercules 
adapters, or their equiva- 
lents. (The run-time version 
requires 256K bytes of 
RAM.) 

Price: $195. 

Contact: Software Garden 
Inc., P.O. Box 373, Newton 
Highlands, MA 02161, 
(617) 332-2240. 


Inquiry 775. 


terpreter separately. 

Arity/Prolog contains a C 
compiler that handles C decla- 
rations, preprocessor direc- 
tives, and C expressions em- 
bedded within Prolog source 
code. Arity reports that it is 
2 to 10 times faster than other 
microcomputer implementa- 
tions of Prolog and that it out- 
performs many minicomputer 
implementations. It supports 
expanded LIM (Lotus/Intel/ 
Microsoft) memory and gen- 
erates standard MS-DOS .OBJ 
files that you can link to 
create stand-alone programs. It 
also includes object-oriented 
routines that let you create win- 
dows, pull-down menus, and 
edit and dialog boxes. Arity's 
programming shell lets you 
use its built-in editor or a text 
editor of your choice. 

Arity/Prolog also includes 
a virtual database. Arity re- 
ports that you can manage 
databases of up to 2 gigabytes. 
Sequential, hashed, and 
binary-tree access methods 
are included, and you can also 
define custom-access 
methods. 

Arity/Prolog supports 
IEEE floating-point arith- 
metic, including transcen- 
dentals. It also supports the 
8087, 80287, and 80387 
coprocessors. 


Other Arity programs, 
such as Arity/Expert, 
Arity/SQL, or Arity/Ad- 
vanced Toolkit, can be added 
onto the basic Arity/Prolog 
programming environment. 

Arity/Prolog runs on the 
IBM PC, XT, AT, and compat- 
ibles with at least 640K bytes 
of RAM and a hard disk drive. 
Price: Arity/Prolog compiler 
and interpreter, $650; 
interpreter alone, $295; Arity 
Combination Pak (includes all 
add-ons), $1095. 
Contact: Arity Corp., 30 
Domino Dr., Concord, MA 
01742, (617) 371-1243. 
Inquiry 773. 


Disassemble and 
Patch Your Code 


oft-X-Plore is a disas- 

sembler and patcher that 
uses four algorithms to sepa- 
rate code from your data. RJ 
Swantek reports that the 
package does this at a rate of 
10,000 lines per minute on a 
hard disk drive. 

The disassembler is com- 
patible with the 80386 and 
80387 instruction sets. It dis- 
assembles what's in the files or 
in RAM memory and patches 
files using the same addresses 
given in the disassembled 
listing. It creates a MASM- 
ready output and generates 
labels for Jump, Branch, Call, 
Data, and Stack. 

The program can generate 
comments for MS-DOS and 
BIOS services. And it will 
keep patches tn separate files 
for documentation. To speed 
up creation of future listings, it 
saves the results of its first 
program pass. 

Soft-X-Plore runs on the 
IBM PC, XT, AT, and compat- 
ibles with at least 256K bytes 
of RAM and DOS 2.0 or 
higher. 

Price: $99.95. 

Contact: RJ Swantek, P.O. 
Box 1032, Hartford, CT 
06111, (203) 560-0236. 
Inquiry 774. 


continued 
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It's easy to identify the leader in VGA resolution-just look 
to the company that brought you the first 800 x 600 ЕСА card. 


800 x 600 VGA with 256 Colors 


1024 x 768, too. Either way, Genoa's SuperVGA HiRes" is 
the best way to see VGA. And your spreadsheets will look great, 
with 132 columns and 60 rows for your viewing pleasure. 


Crash-free Windows 


Yes, we do Windows-no problem. And SuperVGA HiRes 
is compatible with both the VGA PS/2 monitors and the 
EGA Multisync monitors, in VGA and EGA modes. 

So don't settle for inadequate imitations. Get the highest 
VGA performance at the best price, in true Genoa tradition. 

For the dealer nearest you, contact: Genoa Systems 
Corporation, 73 E. Trimble Road, San Jose, CA 95131 
FAX: 408-434-0997 Telex: 172319 
Telephone: 408-432-9090 


Genoa 


SYSTEMS CORPORATION 


Genoa Systems Limited (U.K.) Tel: 01-720-5064 


© 1987 Genoa Systems Corporation. SuperVGA HiRes is a trademark of Genoa Systems Corporation. 
Windows is a trademark of MicroSoft, Inc. Multisync is a trademark of NEC Home Electronics. 
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Introducing the new 
JPI Modula- 
Faster than С 
Smoother than Pascal 
ieve benchmark: 3.2 seconds 


$59.95* 


Yes, you can really get it today!" 


What these distinguished users have to say: 


"JPI Modula-2 is the Modula-2 compiler we've 
all been waiting for. Из speed and case of usc 
are an unbearable combination. It is a delight 
to usc." 
—А ON Ning. Dept of Vathemats s 
€ Computer Science, Georgia State t 


“Тһе JPI compiler is the best an the markct; 
fantastic code; lovely environment.” 
— Paul Curtis 


* [ntroductors price until July +, 1988. Then $99 95 


* * Mas been sIupping in Europe since December 
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JPI Modula- 2 is a landmark product. {found JPI 
Modula-2 to be not just a good product, but an 
exceptional produc. The compiler is superb, 
the programming environment is heter than 
anything on ofter from Borland ог Microsoft...” 

— Hun C€obllinghou ne Computer Magper 


"I've now got my copy of JP] Modula-2, and can 
see what people arc raving about. Supcr com- 
piler, very good development environment 
(powerful and unfussy)." 

—Mus ttn. Raund, РЕП 


"like JPI Modula-2 alot better than any other 
M2 Гус tried.” 
—Ou en Linderbolm, Personal Computer World 


ІВМ and (QM PC ae trade maras of International Bosness Machines Сосо. Logitech Moduia-2 23 в VACO- 
тағ e iogtach іп: V crepe A S*eroaon С. are trademarks of Матов?! Corn . Too C and Turbo Pascal 
are trademarks of Boriaeg intorngnonai Inc. аға Reperore s a rademars of РИ! са Portiang, Oregon 


JPI Modula-2 brings you 
the full power of Modula-2, 
the language of the future. 


Modula-2 was designed by Niklaus Wirth as the successor to 
Pascal. But Modula-2 is not merely an updated Pascal. It is also 
ideally sulted for serious systems programming, just like C. 


In fact, anything you can do in C you can do in Modula-2. This 
includes all kinds of bit-twiddling and type-casting, and the use 
of procedure variables. In addition you get multi-tasking in the 
form of co-routines and all the other advantages a modern 
programming language offers. 


Moreover, the JPI programming environment takes the state of ; 
the art a step further. You get a completely window-based en- | 
vironment which lets you edit several files simultaneously In 
separate windows. it compiles, links and runs your programs at 


a single keystroke. 


But the bottom line is code quality. The code should be com- 
pact and fast. Independent benchmarks carried out by the Brit- 
ish Standards Institute confirm that JP! Modula-2 excels (see 
table on Sieve benchmark). 


Beyond all this, Н you already know Pascal, you already know 
enough Modula-2 to get you started. All it takes ls half an hour 
getting familiar with the new powerful features in Modula-2. 


Sieve benchmark execution time; 25 iterations 
measured by British Standards institute. 
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k- ; we JPI-LOGITECH COMPARISON 

T 814: A or ie s | Here's a comparison of JPI-Modula-2 with Logitech 

wr Cal | Pu МАА EN TN Modula-2 using the real-life program "Repertoire" pro- 
ПЕСТРЫЕ Sirve: EE - Wa duced by РМ! of Portland. As shown, JPi-Modula-2 
dak Г. Prin, Cont 5 0 | compiled the huge 39-module program 2.6X faster than 
oe икн SL Logitech, linked the program 4X faster, reduced the 
Пай. resulting code size for “screen compile” by 26%, and 
MEJ еріне achieved a speed increase of 75%. 

(Benchmarks run on Compaq 286 8MHz) 
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kes | 
Ор іона ү Making ЙН 


іма ао 
rv i РИ TG ба № ] BENCH Мо errors $59.95* $49.95 
ПНР JPI-MODULA-2 JPI-MODULA-2 
COMPILER KIT TECHNICAL KIT 
(IBM PC) (IBM PC) 


Includes free language (Includes communications, TSR mod- 

tutorial, compiler, en- ules; start-up assembler source code, 

vironment, ed'r, linker. PROM locator and much more. 
OTHER DATA 

Runs on all ІВМ PCs and compatibles. Requires 364K 

available RAM, two floppy drives (hard disk preferred). 


ORDER NOW 
30-day no-questions- asked money-back guarantee. 
Only $59.95 until July 4, 1988. Regularly $99.95 CALL 


The powerful JP! environment in action. 


COMPILER HIGHLIGHTS: delay « interactive or baich operation * High- 
* Full edition 3 implementation as defined speed linker * All environment and editor 
by Niklaus Wirlh • Long data types (LONG- le 
INT, LONGCARD, LONGREAL) « 

conmanis е Compiles 4-6000 lines/minute 


(PC AT 8 Mhz) = Up to 1M Буше code and 
data ж Long and shart pointers, short pointers 
іп алу segment • Total segment contro! 
(memory modas) е Supports multitasking 
e Uses standard ОВ) fie format е Separate 
compilation of modules * Automatic “librar- 
ian’ smart linking = Automatic "make" 
facility • Supports hardware 80x87 and soft- 
warm emulstion = Direct DOS/BIOS calis е 
Supports TSA programming (no assembler 
needed) » High-performance window 
management е Multipte overlapping win- 
dows е Write to partially obscured windows 
= Full cursor and attribute control е Mova, 
re-Siz&, re-color, re-stack windows treely 


ENVIRONMENT HIGHLIGHTS: 


a Multi-window/multi-e editing Compia. 
link and run with a single keystroke е Рк 


LIBRARY HIGHLIGHTS: 

» Direct keyboard and screen inputioutput 
© Fila input/output and directory manage- 
тегі + String handling è Storage manage- 
ment е Logarithmic and Vrigonomelric 
functions в Time-sliced process scheduling 
ғ High-speed graphics tor CGA, EGA, VGA 
» Procedure tracing and variable trapping * 
Sorting, random number generation, 
DOS/BIOS calls, long jumps, sound ganer- 
ation, error-handling е Full Modula-2 source 
supplied! 


TECHNICAL КЇТ: 

s High-periormance JPi assembler = Assam- 
bler source for run-time and start-up 
code * Binary locator for PROM цве * 


JPI Jensen & Partners International, Inc. 
1101 San Antonio Road, Suite 301 
Mountain View, CA 94043 
(415) 967-3200 
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1-800-443-0100 Ext. 255 free of charge, 24 hours. Or use coupon. 
COD, credit cards, checks accepted. Shipping charges іп U.S. in- 
cluded in sales price. Calit. residents add 8% sales tax plus county tax. 


| JPI * 1101 San Antonio Road, Mountain View, CA 94043 
Please ship: О One JPI-Modula-2 Compiler @ $59.95". 


| [] 5%" 


и зим" "9995 altar July 4. | 
[1 One Technical КИ @ $49.95. 
| 05и” 03%" | 
| T9: e | 
| P | 
Gm 


| [IL 10777 ТУС A | 


T Europe, send coupon to: Jensen & Partners, U.K. Ltd., 
53 Clerkenwell Rd., London ЕС1М SNP, Phone: (01) 253-4333, Frea 
phone: 0800-444-143, 24 hours. COD, credit cards and checks 
accepted. London Prices: Compiler £59.95; Technical Kit £29.95. 
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SOFTWARE * 


Digital Signal 
Processing and Display 


C Data Master is a com- 

mand shell that runs on 
top of DOS 2.0 or higher. 
The program comes with appli- 
cations routines including 
graphics, data sampling, test 
data generation, real and 
complex data file math, and 
digital signal processing rou- 
tines. You can integrate your 
own applications programs in 
most languages. 

The program uses windows 
to break the screen into the 
standard user interface and a 
graphics screen. You can ac- 
cess the console window by 
any of the standard DOS and 
BIOS screen interrupt calls. 
Or you can access the graphics 
window with simple shell in- 
terrupt calls that provide color 
graphics primitives. DSP 
utility modules provided in- 
clude forward and inverse 
fast-Fourier-transform (FFT) 
routines, convolution, corre- 
lation, window generation, and 
test data generation. Many 
data-file math operations are 
also included. 

The basic program con- 
tains the shell, the signal pro- 
cessing utilities, and all the 
information you need to inte- 
grate your own data analysis 
routines with the supplied 
modules. An optional Appli- 
cation Development Toolkit of- 
fers information on the shell's 
enhanced BIOS calls for con- 


WHAT'S NEW 


SCIENTIFIC AND ENGINEERING 


Digital signal processing with graphics functions. 


trolling the console and 
graphics screen windows and 
hardware-independent graph- 
ics primitives. The Toolkit also 
contains sample source code 

in C and FORTRAN. 

The program provides 
separate shells for systems 
with CGA, Hercules, EGA, 
or VGA graphics. 

Written in assembly lan- 
guage and C, PC Data Master 
runs on the IBM PC, XT, 

AT, and compatibles with 
256K bytes of RAM and DOS 
2.0 or higher. A math copro- 
cessor is recommended, as is 
additional RAM for data pipes. 
The program also runs on the 
PS/2s. It is not copy-protected. 
Price: $115 for the basic 
package; $45 for the Applica- 
tion Development Toolkit; 


CAD DREAMS TO DEBUT IN SUMMER 


reams is a modular 
CAD program from In- 
novative Data Design (IDD), 
the makers of MacDraft. The 
program will be available in a 
base version, or with separate 
symbol libraries, plotter 
| drivers, an integrated data- 
base, and palettes, depend- 
ing on your needs. The pro- 
gram is not going to replace 
MacDraft; it will support 
drawings created with Mac- 
Draft by means of a resident 
conversion utility. 
The Dreams base product 
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includes a Drafting Palette 
consisting of a set of tools 
for creating text, lines, or 
shapes. An Accessory Pal- 
ette offers tools for zooming, 
rotating objects around vari- 
ous axes, extending lines to 
their intersections, and 
creating fillets. A Dimen- 
sion Palette supports point- 
to-point and object-depen- 
dent dimensioning in a va- 
riety of ways. 

With a Mac П, you can 
have up to 255 colors per 
drawing, and pattern librar- 


$95 for an academic site 
license. 

Contact: Durham Technical 
Images, P.O. Box 72, 
Durham, NH 03824, (603) 
868-7203. 

Inquiry 776. 


Graphics for the 
Scientist 


С obraSystems' precom- 
piled set of C routines lets 
you incorporate on-screen 
windowed data plotting, graph- 
ics, and text into your acqui- 
sition, analysis, and signal-pro- 
cessing programs. It includes 
24 window formats, or you can 
specify your own screen for- 
mat in a particular program, 
with up to 10 simultaneous 


ies of up to 255 patterns. 
Bézier and spline curves are 
included, along with a li- 
brary of drawing tools. The 
program imports encapsu- 
lated PostScript files and 
bit-mapped images. Layers 
are limited only by memory, 
and keyboard entry is sup- 
ported. You can zoom up to 
32 times. Other features in- 
clude floating palettes, hier- 
archical menus, and pop-out 
menus. 

IDD plans to offer symbol 
libraries for both residential 


windows. Scientific Graphics 
Library maintains up to five 
nested pop-up windows of any 
size, located anywhere on the 
screen. 

The program supports 
linear, log, and similar Carte- 
sian plotting, with up to three 
independent y axes, polar plot- 
ting, and three-dimensional 
perspective plotting. Data plot 
formats include multiple 
point and line style, envelopes, 
filled and unfilled bar charts, 
and vertical lines. 

The library also includes 
graphics primitives such as 
point, line, and polyline 
drawing; filled and unfilled 
rectangles, circles, and arcs; 
and polygon drawing. 

Text input and output is 
done with all positions defined 
in х,у window character coor- 
dinates. The package includes 
a set of character, string, and 
line input and output routines, 
with automatic cursor genera- 
tion on the input routines. Ad- 
ditional utilities are provided 
for selective erasure, underlin- 
ing, and highlighting. 

Scientific Graphics Library 
runs on the IBM PC, XT, AT, 
and compatibles with a Her- 
cules monochrome adapter 
or EGA. 

Price: $180. 

Contact: CobraSystems, 
14700 Main St., Suite 3, 
Bellevue, WA 98007, (206) 
641-2759. 

Inquiry 777. 


continued 


and commercial construc- 
tion, electrical and mechani- 
cal engineering, and interior 
design. The program will 
also support user-defined 
symbol libraries. 

Dreams is scheduled to 
ship in July. 
Price: $500 for base pack- 
age; add-on prices not yet | 
announced. | 
Contact: Innovative Data | 
Design, 2280 Bates Ave., 
Suite A, Concord, CA 
94520, (415) 680-6818. 
Inquiry 778. 


Introducing 


FRONTRUNNER 


New...for dBASE III PLUS Users! 
Fast... Resident... Powerful. 
FrontRunner offers all this and more! 


е CREATE MEMORY-RESIDENT dBASE Ш PLUS" 
PROGRAMS - FrontRunner™ is the first memory-resident 
applications development tool to contain a large subset of 
dBASE Ш PLUS commands and allows you to distribute 
RunTime" applications. 


e dBASE III PLUS DATABASE AND INDEX FILE 
COMPATIBILITY — Allows you to use FrontRunner 
immediately. 

е UNIQUE KEYBOARD FEATURE - Bind commands or entire 
programs to a single Hotkey for rapid execution from within other 
applications. 

е PASTE COMMAND - This powerful command allows you to 


extract data from your dBASE III PLUS files and paste it into 
your spreadsheet or word processing application. 


Buy FrontRunner by June 30, 1988 and get a FrontRunner version of RunTime and an unlimited RunTime license for 
royalty-free applications. FrontRunner is not copy-protected and comes with a 30-day money-back guarantee. 
The suggested retail price is $195. 


See your local Ashton-Tate dealer now. For more information, or the name of the dealer nearest you, 
call (800) 437-4329, Ext. 555.* 
*In Colorado, call (303) 799-4900, Ext. 555. 


№ 


ASHTON- IATE 


Trademarks / owner: dBASE HI PLUS, ВипТте, Ashton-Tute / Ashum-Tate Corporation; FrmtRunner / Apex Software Corporation. 
D [988 Ashum-Tate Corporanem. All луб reserved. 
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An Oracle 
with a Sequel 


racle's database add-in 

for Lotus 1-2-3 lets you 
store SQL (Structured Query 
Language) commands as 1-2-3 
functions. You retrieve Ora- 
cle data from menus that are 
transparently converted to 
SQL statements, or you can 
choose to type the SQL state- 
ments yourself. 

Oracle for 1-2-3 also has a 
feature that updates the data- 
base when you change work- 
sheet cells. You can interface 
with other versions of Oracle 
on microcomputers, minicom- 
puters, or mainframes. In ad- 
dition, the database offers data 
security, protected mode and 
support for 80286 and 80386 
technology, distributed data- 
base functionality, and trans- 
action management and 
recovery. 

The program runs on 
80286- and 80386-based sys- 


WHAT'S NEW 


SOFTWARE 


tems and requires Lotus 1-2-3 
version 2.01, DOS 3.0 or 
higher, 640K bytes of RAM, 
896K bytes of extended mem- 
ory, 5 megabytes of hard disk 
space, and a floppy disk drive. 
Price: $199. 

Contact: Oracle Corp., 20 
Davis Dr., Belmont, CA 
94002, (415) 598-8000. 
Inquiry 779. 


Button Pops Out 
New Programs 


uttonWare is adding fea- 

tures and new command 
options to PC-Calc. The new 
version, РС-Саіс +, includes 
graphing, split screens, ac- 
cess to DOS, 8087 and 80287 
support, formatting features, 
and sideways printing capabili- 
ties. It also includes business 
and financial, date and time, 
and additional trigonometric 
capabilities. 

PC-Calc+ runs on IBM 


A NEW LEGEND IN DESKTOP PUBLISHING 


Lf ВІ has a desktop-pub- 
E З lishing program for the 
IBM PC AT. The company 
says that the new product, 
Legend, combines the fea- 
tures of a standard desktop- 
publishing package with 
those of a full word proces- 
sor and graphics package. 
runs under Win- 
dows 2.0 and uses that envi- 
ronment's user interface. 


ang ia 


The desktop-publishing fea- 
tures of the program include 
automatic kerning and 
hyphenation, and automatic 
text flow into linked frames. 
The program handles up to 
750 pages, page sizes up to 
22 inches long or wide, and 
up to 32 columns per page. 
The program's word-pro- 
cessing capabilities include 
an 80,000-word spelling 


Works 
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A desktop publisher with word processing and graphics. 
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PCs with at least 280K bytes 
of RAM and DOS 2.0 or 
higher. It supports EGA and 
VGA graphics, along with 
monochrome and color. 

Button Ware has also up- 
graded its database program, 
PC-File--. Version 2.0 sup- 
ports summary graphics with 
horizontal and vertical bar 
charts, and line, scatter, and 
pie graphs. A hot key has 
been added to the calculator to 
let you perform calculations 
at any time. 

The program uses the 
Microsoft 5.0 compiler, which 
speeds up operation, accord- 
ing to ButtonWare. It supports 
the 8087 and 80287 floating- 
point coprocessors. And addi- 
tional passwords, stored in an 
encrypted file, enhance secur- 
ity features. 

Field size has been in- 
creased from 65 to 200 charac- 
ters; record size has increased 
from 1665 to 3000 characters; 
and macros have increased 


checker and mail-merge 
capabilities. 

The graphics features are 
similar to those of Windows 
Draw, from Micrographx. 
This object-oriented graph- 
ics package is compatible 
with files created by a num- 
ber of other different graph- 
ics packages. 

Legend runs on 80286- 
and 80386-based IBM PC 
ATS or compatibles with at 
least 640K bytes of RAM 
and a 20-megabyte hard disk 
drive, an EGA, a Hercules 
graphics card, or other 
Windows 2.0-compatible 
display devices. You also 
need a two- or three-button 
Windows 2.0-compatible 
serial or bus mouse, DOS 
3.2, and Microsoft Win- 
dows 2.0. The program does 
not support CGA. 

Prke: $695. 

Contact: NBI Inc., 3450 
Mitchell Lane, P.O. Box 
9001, Boulder, CO 80301, 
(303) 938-2584. 

Inquiry 782. 


from 12 to 22. 

Àn enhanced report writer 
lets you keep field data in head- 
ers, footers, and subtotals. 
The program now supports 
date arithmetic as well. 

PC-File + 2.0 runs on ІВМ 
PCs with at least 384K bytes 
of RAM and DOS 2.0 or 
higher. 

Price: PC-Calc +, $69.95; 
PC-File + 2.0, $69.95. 
Contact: ButtonWare Inc., 
P.O. Box 5786, Bellevue, WA 
98006, (206) 454-0479. 
Inquiry 780. 


Check Those Changes 


f you've ever had to com- 

pare document revisions 
against each other, you know 
it can be a time-consuming and 
error-prone task. The pro- 
gram DocuComp will compare 
two versions of a document, 
even if they were created on 
different word processors, ac- 
cording to Advanced Software. 
The program highlights revi- 
sions in the follawing ways: on 
a split-screen display, show- 
ing the original and revised 
documents simultaneously; in 
printed form, showing in- 
serted, deleted, replaced, and 
moved text; in a comparison 
file on disk; and in summary 
report form. 

The summary report gives 
a condensed view of every revi- 
sion, showing the text that 
was changed, along with the 
page and line number of the 
change. 

Version 1.0 of DocuComp 
is currently available, with ver- 
sion 1.1 following closely be- 
hind. The update will add a 
virtual memory scheme and 
will support a few more word- 
processing programs. Docu- 
Comp runs on the IBM PC and 
compatibles with 512K bytes 
of RAM and DOS 2.0 or 
higher. 
Price: $149.95. 
Contact: Advanced Soft- 
ware, 1095 East Duane Ave., 
Suite 212, Sunnyvale, CA 
94086, (800) 346-5392; in Cal- 
ifornia, (408) 733-0745. 
Inquiry 781. 
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Honeywell 


The easiest way 
to upgrade your system 
is right at your FINGERTIPS. 


Add a Honeywell Silent-Tactile™ keyboard 
to your system...and touch the quality. 


From the ergonomic design to the light, crisp feel, we make 
Honeywell Silent-Tactile" keyboards with one thing in mind - 
making you more productive. 

You'll appreciate the silent keystrokes, and you'll notice less finger 
and hand fatigue — even after hours of continuous use. 

When you need a PC-compatible keyboard for replacement or 
upgrade, make the quality choice — ask for Honeywell Silent-Tactile " 
keyboards. 


For the dealer nearest you, call toll-free: 


1-800-445-6939 


In Texas call collect: 915/543-5566 


Keyboard Division, 4171 North Mesa. Building D, El Paso, Texas 79902 915/544-5511 
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Who/What/When 


he time and information 

management program 
Who/What/When from 
Chronos Software presents a 
view of people, projects, and 
lime. You can look at lists of 
people, resources, and dead- 
lines from a project-oriented 
view; view lists by projects, 
tasks, and schedules from a 
people-oriented view; or 
scroll through its daily calendar 
for a time-oriented view. 

The program handles an 
unlimited number of people, 
resource projects, sub- 
projects, and tasks. You can 
attach memos, notes, and ex- 
pense and budget reports to 
people, resources, and proj- 
ects. You can also create a to- 
do list ranked by priority. 

Gantt charts are included 
in the project time lines, along 
with week-in-review and 
project-in-review overviews, 
Other features include a mail- 
ing list manager, address and 
phone book, card file, calcu- 
lator, auto-dialer, and a note- 
book with preprinted forms 
that you can use in meetings. 

Who/What/When runs on 
the IBM PC, AT, XT, and 
compatibles with at least 
512K bytes of RAM and DOS 
2.1 or higher. It also runs on 
PS/2s, and it is not copy- 
protected. 

Price: $189. 

Contact: Chronos Software, 
1500 16th St., San Francisco, 
CA 94103, (415) 626-4244. 


Inquiry 783. 


WHAT'S NEW 


SOFTWARE 


Two for 1-2-3 


lash-In lets you view any 
Lotus 1-2-3 worksheet 
without leaving your work. It 
adds search, replace, and 
locate features to Lotus 
1-2-3. A zoom-out function is 
compatible with any graphics 
adapter that works with 
1-2-3. A label search and re- 
place function accesses labels, 
numbers, or formulas. 

A second add-in is 
Graph-Mania, which adds 
rows, columns, and a graph 
in a window. You can com- 
press or expand the worksheet 
for access to a larger or 
smaller block of data, and a 
variable-size window displays 
a graph that is updated in real 
time as you work on your 
spreadsheet. 

Both add-ins run on IBM 
PCs with at least 320K bytes 
of RAM, DOS 3.0 or higher, 


ASHTON-TATE GETS MACSERIOUS 


A shton-Tate has three 
‘new Macintosh appli- 
cations: a new dBASE Mac, 
a new word processor, and a 
spreadsheet. 

The new version of 
dBASE Mac is an execute- 
only program that cuts the 
cost of distributing applica- 
tions you've developed with 
dBASE Mac. RunTime in- 
cludes a full version of 
dBASE Mac, the relational 
database system that ac- 
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cesses IBM-compatible 
dBASE data files. 
Ashton-Tate's new word 
processor, FullWrite Profes- 
sional, was previously an- 
nounced as an upcoming 
product by Ann Arbor Soft- 
works. With this WYSIWYG 
(what you see is what you 
get) word processor, you 
can create and manipulate 
text and graphics. It has an 
outlining capability that up- 
dates an outline as you 


e BUSINESS 


Managing people, projects, and time with Who/What/When. 


and Lotus 1-2-3 version 2.0 or 
2.01. 

Price: Flash-In, $99.95; 
Graph-Mania, $79.95. 
Contact: PC Publishing Inc., 
1801 Avenue of the Stars, 
Suite 800, Los Angeles, CA 
90067, (213) 556-3630. 
Inquiry 784. 


Paradox Picks Up 
Speed 


aradox 386 sorts, 
queries, and produces re- 
ports 5 times faster than pre- 
vious versions. The 386 version 
has a Phar Lap 386|DOS- 
Extender embedded within the 
program, letting you access 
Paradox in the same manner às 
with earlier releases. 
The program is available 
on 34-inch and 5'4-inch flop- 
py disks. Borland reports that 
it supports the Inte] Inboard 


create the document. The 
program also features page 
layout capabilities with a 
built-in draw environment 
that lets you create graphics 
as you write. 

The last of the trio is Full 
Impact, a spreadsheet that 
includes a mini word proces- 
sor, import and export capa- 
bilities, global and C-like 
macros, and formatting con- 
trol. The program lets you 
have up to eight spread- 


and runs under DESQview 
386 from Quarterdeck. 

Price: $895. 

Contact: Borland Interna- 
tional, 4585 Scotts Valley Dr., 
Scotts Valley, CA 95066, 
(408) 438-8400. 

Inquiry 785. 


А dBASE III 
Workalike for $39 


ne on One Computer 
Solutions’ dBASE III 

workalike, | on | = 3, is 
compatible with dBASE III 
commands and functions in 
the dot prompt and program- 
ming mode. Its databases, 
memo, memory, report con- 
trol, and label control files 
are compatible with dBASE II 
files. Index files are not. It 
can also read dBASE II files 
and report the information, 
but it cannot write them. 

The company reports that 
| on 1 = 3 places no limit on 
the total number of lines of 
code. You can customize the 
menu structure and add func- 
tions to the assist mode. The 
program lets you enter a read- 
only mode. 

lon | = 3 is written with 
the FoxBASE Plus compiler. It 
runs on IBM PCs with at 
least 512K bytes of RAM. 
Price: $39. 
Contact: One on One Com- 
puter Solutions Inc., 26 Finch- 
wood Dr., Trumbull, CT 
06611, (203) 375-0914. 
Inquiry 786. 


continued 


sheets open at one time, 
with up to eight views in 
each. Ashton-Tate reports 
that the new spreadsheet will 
ship on July 31. 

Price: dBASE Mac Run- 
Time, $795; Fuli Write Pro- 
fessional, $395; Full Im- 
pact, $395. 

Contact: Ashton-Tate Inc., 
20101 Hamilton Ave., Tor- 
rance, CA 90502, (213) 
329-8000. 

Inquiry 787. 


simarferm | 


Perfect matches to DEC user needs. Hip. Hip. And Hooray. 


One-size-fits-all is an attribute best reserved for inexpensive socks, In the 
realm of PC-based emulation and communications software for DEC mainframe 
beets its important to match specific user needs with specific product attributes. 

e have. 

Smarlerm® 240 features exact four-color emulation of a DEC* VT241 terminal. 
Along with delivering full-screen ReGIS* and Tektronix” 4010/4014 graphics, 
Smarferm 240 offers precise VT220, VT102, VT10OO, and VT52 text emulation. 

For non-graphics applications, SmarTerm* 220 duplicates virtually every 
SmarTerm 240 text, communication, and ease-of-use feature. Three error-free file 
transfer protocols, including Kermit and Xmodem. are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems, printers, 
as well as host mainframes. 

As SmarTerm 240 and 220 focus on graphics and text, new SmartMOVE? makes 
PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
auto redial, and background file transfer features make this VT100 emulator a loud 
and clear choice for advanced communications requirements. 

Graphics, text, and communications. If you're looking for a perfect fit, seek the 
software sized and priced to match your needs. Persoft has it. Period. 


See us at COMDEX/Atlanta-East Hall 352, 
visit your dealer, or phone us at 608 273-6000. 


i£ 1987 Parson Inc АЛ reserved. Perso, Звали end ЗМ ave reine ШЙ К ol Fen “ihe DEC МТ art 
Res мепафегыи Equipmens Corporation Тиіптоета ts а of fektronix 1: 
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Extend Your 
imagination on a Mac 


he simulation program 

Extend uses block dia- 
grams and an internal lan- 
guage that lets you predict the 
outcome of large and com- 
plex natural or man-made 
events. 

To begin, you build a block 
diagram, enter data into the 
blocks, and connect the 
blocks to form a model. You 
can double-click on a block to 
view its dialog box and enter 
any necessary data. You then 
have an opportunity to change 
the data or the model, and to 
click on the run menu to exe- 
cute the simulation. 

The ModL scripting lan- 
guage has built-in plotting rou- 
lines that create independent, 
multipanel plotting and tabular 
data windows. It includes 
over 60 built-in functions for 
plotting, math, file I/O, data 
formatting, and diagnostics. 
The language generates 
68000 machine code and sup- 
ports real, integer, and string 
data types. 

Extend blocks are actually 
programs written with the 
ModL language. You can ac- 
cess needed blocks by opening 
up to 20 libraries, each con- 
taining up to 64 different types 
of blocks. You can also create 
new libraries. 

The program will run on 
AppleTalk networks and is 
compatible with the Mac 


ATE Fria Lamar 


Leads 


WHAT'S NEW 


SOFTWARE 


Ike isehh imnes fos 


e OTHER 


Lj 
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Forming a model from Extend's block diagram. 


Plus, SE, and П. 

Price: $495. 

Contact: Imagine That!, 
7109 Via Carmela, San Jose, 
CA 95139, (408) 365-0305. 
Inquiry 788. 


Draw Applause 


A shton-Tate's presenta- 
tion graphics program, 
Draw Applause, has charting 
abilities, a drawing board, and 
word charting, and it accepts 
a variety of input and display 
methods. 

The program is compatible 
with dBASE III Plus, Master 
Graphics Series, and Presen- 
tation Pack. You can also im- 
port WK1 and DIF files, and 
you can import and export 


Nation's Housing Starts 


Designing applications in Draw Applause 's picture window. 
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Computer Graphic Metafiles 
(CGM). Input device options 
include a variety of mice and 
the Summagraphics Summa- 
Sketch tablet. 

The program's charting 
features let you create line, bar, 
pie, area, mixed, and nu- 
meric table charts. You can 
customize data with multiple 
axes, three-dimensional ef- 
fects, stacking, horizontal or 
vertical bars, exploded pie 
slices, and legend and chart 
frame options. 

Drawing features let you 
customize solid or hollow 
fills, outline color and width, 
line type and thickness, and 
pointed or rounded corners. 
You can also zoom in on 
images; align shapes with 
custom and snap grids; and 
select colors, shapes and 
backgrounds for gradated ef- 
fects. You can choose up 
to 256 colors to be displayed 
at one time from a choice of 
16.7 million. 

Draw Applause comes in 
5 № -inch and 3!A-inch floppy 
disk versions. It runs on the 
IBM PC, XT, AT, and compat- 
ibles, with DOS 2.0 or higher 
for the 5 %-inch disk version or 
DOS 3.3 for the 3!A-inch 
disk version. It also runs on the 
PS/2s. 

Price: $495. 

Contact: Ashton-Tate Inc., 
20101 Hamilton Ave., Tor- 
rance, CA 90502, (213) 
329-8000. 

Inquiry 789. 


Got Disk Problems? 


D isk Technician is a util- 
ity designed to prevent 
hard disk failure. You can set 
up the program to run automat- 
ically on a daily, weekly, or 
monthly basis. 

According to Prime Solu- 
tions, the program reads and 
writes to every bit on the hard 
disk, whether it is occupied or 
not, It uses testing and repair 
algorithms that predict and cor- 
rect failures before they 
occur, 

The program also includes 
SafePark. This memory-resi- 
dent program creates a safe 
area on the hard disk where it 
can place the disk heads in 
the event of a brown-out or 
power failure, thus preventing 
data loss. 

Disk Technician runs on 
the IBM PC, XT, AT, and 
compatibles with 256K bytes 
of RAM and DOS 2.1 or 
higher, It works on hard disk 
drives with up to 32 mega- 
bytes. With more than 32 
megabytes, it works on the first 
DOS partition only. 

Price: $99.95. 

Contact: Prime Solutions 
Inc., 1940 Garnet Ave., San 
Diego, CA 92109, (619) 
274-5000. 

Inquiry 790. 


Upgraded Thesaurus 
for the Mac 


W ordFinder now runs 
with Apple's Hyper- 
Card and MultiFinder. It lets 
you look up synonyms while 
operating within any of the 
information stacks you create 
with HyperCard or while 
running any MultiFinder 
application. 

The 220,000-synonym the- 
saurus uses less than 50K 
bytes of RAM. 

Price: $59.95. 

Contact: Microlytics Inc., 
Techniplex, 300 Main St., East 
Rochester, NY 14445, (716) 
248-9150. 

Inquiry 791. 


Spring 
pple 
Macintosh 
Show. & 


Date: Thursday, May 19, 1988 
Time: 9:00 a.m. to 6:00 p.m. 
Location: Holiday Inn of Buena Park 
(91 Freeway & Beach Blvd.) 
7000 Beach Bivd., Buena Park, CA 90620 


If you're a business professional, we at Logic Tree Computer 
Centers invite you to take advantage of the 3rd Annual Spring 
Macintosh™ Show. Call for reservations, send in your business 
card, or fill out the information form below. Tell us how 
many to expect from your company, and we'll send out our 
Macintosh Business Show Program. 

Over 5,000 Square Feet of Exhibitors, Exhibits & Workshops. 
The ‘87 Show was fully booked. Limited Capacity. 

So Reserve Early! 


Maximize your computer investment and future potential. 
The Macintosh Family technology is the logical step in 
meeting your full computer needs. Macintosh ease-of-use and 
self-training attributes make this THE computer system for 
business and professionals. Multi-User Data Bases. Multi-Tasking 
Program Capability. High Quality Graphics (CAD-CAM & 
Desktop Publishing). Connectivity with Flexibility (Various 
LAN Configurations). MS-DOS to Mac to Mainframe. 
Macintosh I] Offers Macintosh ease-of-use technology, 
full-color graphics capability (Up to 16 million colors), 
is compatible with many of the software POWER 
PROGRAMS business users need, and demand. Built-in 
Expandability. High Performance. Macintosh II, the 
‘Power-Darling of Corporate America. 

Macintosh SE Desktop Transportability with power. 
Match the SE with an accelerator card and a mathe- 
matical co-processor, or a big-screen video board for 
full-page desktop graphic publishing, and you'll be 
ready for 'power computing. 


WHEN OPTIMIZATION COUNTS, THINK LOGICALLY. THINK LOGIC TREE. 


10053 WHITTWOOD DRIVE е WHITTIER, CALIFORNIA 90603 е 213/947-9483 
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Logie Tree 


Macintosh II offers up to 16 million colors and top rate color graphics! 


You'll see the latest introductions from 
Apple Computer, Inc. and Major Suppliers 
of Macintosh Hardware and Software. 


In-House Graphic Slide-makers 


ImageMaker By Presentation Technologies, offers high-quality 

35mm slide production. The ImageMaker is the highest 

resolution slide-maker at less than $5,000. 

SlideWriter By Matrix, offers high-quality 35mm slide pro- 

duction, together with enhanced creative graphic versatility. 

e Networking & Bridging — * Image Scanning 

* Communications ® Optical Character Reading 

* Computer Aided Design (OCR) 

е The Latest in Desktop * Color Slide Production 
Publishing * High-Capacity Storage Devices 


Remember! Be sure to get your reserva- 
tion(s) early. Plan Ahead! Apple 
Computer Representatives will be on 
hand to discuss the latest in Apple 
introductions and assist in your 


WHAT'S NEW 


REGIONAL SECTION 


Laptop Features 
1 Megabyte of RAM, 
Internal Modem 


he Bondwell-8 Turbo 

laptop computer is based 
on an 80C88 microprocessor 
running at 4.77 or 8 MHz. It 
features a backlit supertwist 
LCD display with a resolution 
of 640 by 200 pixels, 1 mega- 
byte of RAM, a 512K-byte 
ROM socket, a 1200-bit-per- 
second Hayes-compatibie 
modem, a real-time clock/ 
calendar, and an 8087 math 
coprocessor socket. 

It also features a built-in 
rechargeable battery, an RS- 
232C serial port, a Centron- 
ics parallel port, an RGB-inten- 
sity video port, and a 
composite video port. One 
model comes with two 34- 
inch floppy disk drives; an- 
other includes one 3'^-inch 


шыт 
ТОТИ 


ADD 
ілес Буй мел 
EGA Syte лет 
ЖЫ ии dui 322500 (306 & 008} — £296.09 (CE 
COM мы йшй $405 00 006 & 20€) — $485.00 (XT) 


жору Qui. inve 
дуа 612000 
LMMIW py dik бә 517500 
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Bondwell's loaded laptop. 


floppy disk drive and one 20- 
megabyte hard disk drive. 


The Bondwell-8 Turbo 


ALTEC ZIP-386 
$2,265 


* inet 80386 microprocessor 


1 В 
* Phoenix 386 BIOS or Award 386 BIOS 
* 4 speed (4 77/6/8/16 MHz) 
* 200W power supply 
+ Case with reset Dutton 
* Enhanced keyboard 
* Hard disk/tioppy disk controller card 
* t 2M Варру disk drive 
* Monochrome Graphics 
card with printer port 
" HAES Monochrome Monitor 
* Users manual 
* 1 year warranty 


ALTEC-XT Turbo System 


$ 595 


* 6088-1 microprocessor 

* 477/10 MHz 

* 640K RAM 

* 150W power supply 

* AT style keyboard 

* Multi VO card 

* J60K floppy disk deive 

* Monochrome Graphics 
card with printer port 

* HF RES Monochrome Monitor 

* User's manual 

* 1 year warranty 


programs. The floppy disk 
drive model weighs 13 pounds; 
the hard disk drive model 
weighs 15 pounds. 

Price: Floppy disk drive ver- 
sion, $1895; hard disk drive 
version, $2795. 

Contact: Bondwell, 47358 
Fremont Blvd., Fremont, СА 
94538, (415) 490-4300. 
Inquiry 811. 


Desk Accessory 
Saves Your Place 


В ооктаг Мас is a Mac- 
intosh desk accessory that 
protects your work Бу auto- 
matically storing files to your 
hard disk at specified inter- 
vals. If the power fails or you 
pel a system error, you can 


comes with GWBASIC 3.2, recover the file upon reboot- 
MS-DOS 3.21, the Easy 1.5 ing. A single keystroke or a 
word processor, and utility continued 


ALTEC-286 Enhanced System 


АШ =- 


ARAMA 


ALTEC Technology Corporation Paco € noted ғас 
| 5751 Rickenbacker Road, Los Angeles, CA 90040 Avr n cnni abil 
Тег 1-213-888-9100 а By yy oth 
Order Desk: 1-800-255-9971 — 
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ALI 


Quality, others promise, we deliver. The fact 
2 Wwe ve already delivered over 3,000,000 color 
"| monitors is the best proof. Tatung also 
| makes a full line of computers and 
peripherals. Our reputation for superb 
quality is well known around the world. And 
we deliver complete after sales service to vou. 


4 ры 


pirrer | ———————— 


М ж а и ч ы ж ым 
E РИ та 


TCS 8000 
} MHZ, О WAIT - STATE ___ 
ВІТ, EXPANDABLE 16MB -HH 


7 —Á 
TCS 7000 асана 
6, 8, 10, 12MHZ Bi: cxx ooo een | 


TCS 4000 (6/10mHz) 


EQUIVALENT OF 5 EXPANSION SLOTS 


COLOR MONITOR МОМО MONITOR М TERMINAL 


MODEL 5. MODEL ET - 10 SERIES 


XÁC К+ 


| 
| 
“in | 


M OO ж жож ж. OC OCC CO 


COMPATIBLIIT Y: 
ІВМ УСА“ MCGA 
PGA, EGA, CGA 
AT&T* PCs 

APPLE IIGS" 
MACINTOSH ІІ” 


14" Color Monitor : 
RES: 800 x 560 
4 MULTI-COLOR MODE X 


12" Mono Monitor el 


800 X 350 14” DARK - TINTED 
800 X 350 ANTI-GLARE FLAT CRT 


H10 (AMBER) 
„иш H17 (PAPER/WHITE) 


e CM 1322N 640 X 200 MM 1222 
e CM 1370A 720 X 400 MM 1422 
е СМ 1380F 640 X 350 MM 1295 
е СМ 1495 800 X 560 


RES: 800 x 560 


* ALL TRADEMARKS ARE PROPERTY OF X 
THEIA RESPECTIVE MANUFACTURERS 
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408-435-0140 


NQUIRIES ARE HELCOME з AT A | Ц М 780 CHARCOT AVE. SAN JOSE СА. 95131 


VAR, DITRIBUTORS OEM 
TATUNG SCIENCE & TECHNOLOGY INC. 


WHAT'S NEW 


mouse click recoups the file. 

Bookmark/Mac automati- 
cally writes an image of the 
system's memory to a hidden 
area of your hard disk. Another 
feature of the program lets 
you manually mark your place 
in a program or file, enabling 
you to easily resume your work 
during your next session. 

Other Bookmark/Mac fea- 
tures include a Do Not Disturb 
function, which makes the 
program yield to keyboard or 
mouse input; optional back- 
ups to floppy disks; support for 
Switcher; and full restoration 
of I/O and other system infor- 
mation when you reboot. 

The desk accessory runs 
on the Macintosh Plus or SE 
with a hard disk drive, Sys- 
tem 4.0 or higher, and Finder 
5.0 or higher. 
Price: $99.95. 
Contact: Intellisoft Interna- 
tional, 51 Digital Dr., Novato, 
CA 94949, (415) 883-1188. 
Inquiry 813. 
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Mac Program Helps 
You Soar on Schedule 


light Plan 2.5 includes 

airport and navaid directo- 
nes, navigation logs, weight 
and balance capabilities, and 
FAA Flight plan forms. 

The program lets you de- 
termine the optimum altitude 
for minimum fuel consump- 
tion, minimum time en route, 
and maximum efficiency. 
You can calculate pressure and 
density altitudes at the depar- 
ture and destination airports, 
determine true airspeed at the 
planned cruising altitude, and 
compute other information on 
fuel usage and en route times. 

Other features include cal- 
culation of remaining fuel in 
gallons, pounds, hours, and 
minutes; automatic saving of 
flight plans; and automatic 
entering of data into VFR, 
IFR, and RNAV flight plans. 

Flight Plan 2.5 runs on the 
Macintosh; it requires Micro- 


Converts Incompatible 
Formats To Standard IBM-PC 
And PS/2 Compatibility 


ow anyone can move important data and costly software 
from 5'A" IBM-PC format to 52" PS/2 format without any 


hardware connections. 


You don't have to wire anything. program anything or understand 
anything about either type of computer. Just install your 5%” data 
diskette and a blank 5/27 diskette in the Сор}. Riter and press two 


buttons. It's that easyl 


The Сорі • КИег can also collect data from non-IBM systems with RS-232C 
or Parallel interfaces and save it іп ІВМ compatible format. Write or phone 
MECA today for specifications on the Copi*Riter and our other versatile 


storage devices. 
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soft Excel and 1 megabyte of 
RAM. One U.S. regional air- 
port/navaid directory is in- 
cluded, and you can purchase 
others separately. You can 
subscribe to receive automatic 
directory updates three times 


a year. 
Price; $99.95. 

Contact: IGS International, 
130 Redwood Place, Scotts 
Valley, CA 95066, (408) 
438-2276. 

Inquiry 815. 


Mac Graphics 
Program Features 
Custom Paint Tools 


S uperPaint 2.0 provides 
separate drawing and 
painting layers and enables 

you to automatically trace bit- 
mapped images in the paint 
layer to create objects in the 
draw layers. lt also includes 

an expandable paint palette that 
lets you create custom tools. 


Other features in the new 
version include Bezier curves, 
a Multigon tool that allows 
you to create equilateral poly- 
gons with any number of 
sides, a new air brush, and free 
rotation of objects and text in 
the draw layer. The program 
enables you to add commands 
to the paint menu and provides 
multiple draw layers. 

SuperPaint 2.0 also sup- 
ports graphics libraries for de- 
fining shapes and storing 
them as objects. You can 
display colors assigned to ob- 
jects on the Macintosh II with a 
Color Preview option. Sup- 
port for TIFF (Tag Image File 
Format) files is provided. 

SuperPaint 2.0 runs on the 
Mac 512E, Plus, SE, and Il. 
Price: $199. 

Contact: Silicon Beach Soft- 
ware, 9770 Carroll Center Rd., 
P.O. Box 261430, San 

Diego, CA 92126, (619) 
695-6956. 

Inquiry 814. 
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56677 Sunset Ave., NBU 8419 


Yucca Valley, CA 92284 
(619) 565-7686 
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A TEMPEST! 
Network Server 
From Atlantic Research 
Gorporation. 
"moss Ihe Better Way. 


provides the missing 
link for creating a TEMPEST local area network (LAN)—our high performance, 
dedicated, multi-function TEMPEST Network Server. The T5172 Network Server, a 
TEMPEST version of the 3Com Networking System, can run Ethemet and AppleTalk— 
simultaneously. - 

The T5172 does more than fill the gaps п your network: 
a |t is compatible with ARC TEMPEST Macintosh Ils and Macintosh SEs, as well as 
TEMPEST IBM PCs and TEMPEST Zenith PCs; 
mit optimizes network productivity, eliminating problems of complicated installation 
and use, incompatibility and lack of connectivity; 
ait provides program and data sharing, print spooling, electronic mail, tape back-up 
and network facilities to up to 50 users; and 
mit provides serial and parallel ports as well as Ethernet and AppleTalk ports. 

Best of all the T5172 TEMPEST Network Server is a product of Atlantic Research 
Corporation—the Better Way since 1947. 


THE TEMPEST DIVISION OF 
ATLANTIC RESEARCH CORPORATION — ЖА 


THE INFORMATION SECURITY PEOPLE 4 
| 1/800-542-5323 


а in Virginia, call 703-642-4280 

® 
% 3Com is a registered trademark and 3Server3 is a trademark of 3Com Corporation. 
Authored Value Added Reseller AppleTalk is a registered trademark and Macintosh is a trademark of Apple Computer, Inc. Authorized Denier 


Circle 489 on Reader Service Card МАУ 1988 = BYTE SSPC-5 


4271731 


ACCESS DENIED 


The DESTECH system from Executek Products, HARDWARE VS. SOFTWARE ENCRYPTION: 
The Ultimat Inc. provides an unprecedented level of data The Federal Government has stated that securi- 
е mate security by keeping the hard disk drive encrypted ty and encryption must be implemented іп hard- 
in at all times; every track, every sector DESTECH ware to be considered truly secure. Software en- 
utilizes hardware encryption and features the — cryption systems are inadequate and are easily 
Data Encryption DES Algorithm, endorsed by the National Bureau penetrated. They simply are not secure. 


Bankers Association for the wansler of electronic. THE SYSTEM: DESTECH consists of two main 


i components: a half size internal PC card, tor IBM 

е! sapi кана Secure encryption апа 100% compatibles, PC/XT/AT/& 386, and a 

i data security utility program, which allows cor- 

porate management to designate computer file 
usage and multiple levels of security. 


Applications e Electronic Funds Transfer For Financial е Mainframe Communications 
Institutions * Secure Technical and Engineering Data 
Secure Banking/Accounting Software * Secure Client Information 
Data Protection for Business Applications e Software Protection 


Features CERTIFIED DATA ENCRYPTION DEVICE: Im- BATCH COMMAND: Allows files to be queued 
plements Federal Information Processing Data and encrypted or decrypted automatically. 


Enry poni Инга (#40), DISK SCRAMBLER: Encrypts or decrypts an en- 
ENCRYPTION/DECRYPTION KEY: User defined — tire disk. Encrypted system disks will not boot. 


digit securi consi | à ; t қ / 
со". pet de À es “амды in TAMPER PROOF: Protection against accidental 


RELIABILITY: All boards ane 

are manu nt ' 

United States and must pass stringent testing DIRECTORY: Conveniently examine assigned 
procedures. security levels for all directories. 


MENUS: An easy to follow graphic main menu DIAGNOSTICS: Automatic encryptionidecryption 
permits users to invoke encryptionidecryption Passes to insure error-free operation. 


functions without the intervention of manuals. ADDITIONAL FEATURES: Compatible with 


MULTI-LEVEL SYSTEM CONTROL: PC/MS-DOS, Version 2.0 or higher, PS/2 System 
ЖЫП ро Aor vei 30 - Power-Fail Protection - Secure Drive Opera- 


tion - Secure Communications. 
SECURE DRIVE: Automatic Encryption/Decryp- 


tion is transparent to user. 
$49900 


Dealer/Distributor inquiries welcome, 


Specifications are subject to change without prior 
notice. 


PRODUCTS, INC. 


Made in the United States of America. 
This device cannot be shipped outside the U.S.A. 


without authorization from the State Department and 

23505 CRENSHAW BOULEVARD 

TORRANCE, CA 90505 the Department of Defense. 

(213) 530-2755 inside California DESTECH is a registered Trademark of Aicon Systems Inc. IBM РС- 
К ХТАТ 8 PS/2-System 30, and PC DOS are red trademarks of 

(800) 334-5255 outside California ME sica a leu, eeu ^ 

(213) 530-3009 FAX trademark of Microsoft Corporation. 
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Now You Have A Friend 
In The Computer Business 


Authorized Autocad and Novell Dealer 
5 Good Reasons To Buy 


LAPTOP SPECIALS AST PREMIUM 286/386 


т WYSE 286 System 
| Pb 
ZENITH 181/183-20 EA OMB Pe HD.” | оК RAM, 12 floppy, 40MB HD 
$1579/ $2395 | сек mna card, full monoch 
me Roche пуни 
ZENITH т т 52179 
FLAT SCREEN аса $2395 DUST 
MONITOR ^s "pa 4, e WYSE 386/ WYSE Terminal 
LL 


LEADING EDGE COMPUTERS ACER 710/910 SYSTEMS 


(Formerly Multitech) 
| 5І2К memory, 20 МВ 
HD, 6/10 0 wait state 
full mono system 


TOSHIBA 1000 $795 
TOSHIBA 1200 $2395 
TOSHIBA 3100/20 $3099 


TOSHIBA 3200 CALL | Ss IN STOCK! 

TOSHIBA 5100 CALL Model D gni Full Mono System Call for Best Price 

NEC Multispeed EL $1595 1195 | 

NEC Multispeed 20MG $2435 Authorized Leading Edge Dealer Acer 386 machine 

We carry a full line of HP, IBM, Intel, Diconix products at best prices in town. 
SOFTWARE SPECIAL AUTHORIZED DEALER FOR Computown-Mountain View 
Word Репесі.,...-ӛ.. -................. $194 ovell Netw 2455 M Old Middlefield Way 
ste ік os kes ТТІ. Enson Computer & Prine NEC Mountain View, CA 94043 
аан ЕЛАН mn uit 305 п 
Call for any softwarc—delivery іп 24 hours! Samiii Universal Data Sysiems (4 15) 962-TOWN 
PRINTER SPECIAL => c (415) 962-8696 
Epson 1Х800........................ ... 189 —— Wyse Computers Paradox (Ansa Software) 
Epson ЕХВ0Ю/1000.............-..... 389/499 АТАТ MicroSft 
Epson LQ800/1000 ................... 369/499 . Autocad Ventura " A 
Epson 1)500/2500.................... 349/899 lornega Вегосий Box Aldus (PageMaker) Computown-San Francisco 
NEC телеу СПП АЕ EP Б Penk йыш 
Toshiba F учуда зауы ++ М STOCK т; =ч - Рашни Hill тке 94102 
ASD Torbolaer P/S .................... 3099 Pesan Hil, CA 9452 (415) 956-TOWN 
Ieee мее т ула бае Yo enced euer wes (415) 682-TOWN (415) 956-8696 
mW (415) 682-8696 FAX (415) 989-TOWN 


= = 


Блез 
Capg tp а tread’ of 
АН poh іні» panna аи. 


АЁ prams wipo m duage on ambi) vitat antur 


We Sell, Deliver, Install, Service, & Train You 
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| Қыран For DOS, Microport > 

The Advanced | UNIX, SCO Xenix ог OS/2 

Programmer's Editor ЗЕ 4 Protected Mode 
That Doesn't Waste Your Time | 


Fast, EMACS-style commands—completely reconfigurable 
Run other programs without stopping Epsilon—concurrently! 
C Language support—fix errors while your compiler runs 
Powerful extension language » Great on-line help system 
Multiple windows, files е Regular Expression search 
Unlimited file size, line length e Supports large displays 

30 day money-back quarantee e Not copy protected 


Only Call 
195 “HYAL | | t2] 421-59 


5843 Forbes Avenue 
Pittsburgh, PA 15217 for IBM PC/XT/AT's or compatibles 


of an echoBOX' 
smart keypad 


puree ALL programs 


in ANY application 
е INCREASE PRODUCTIVITY е SLASH LEARNING TIME 


SMART FOR PC USERS: The echoBOX keypad gives you instant, pushbutton opera- 
tion of any PC program or PC function. Plugs into your keyboard line. Install in seconds, 
master in minutes. No software, no extra hardware. Store 24 sets of your keyboard 
keystrokes, program commands, or data for automatic input to your PC — 

just touch a key on your echoBOX!! 


SMART FOR PC PROFESSIONALS: The echoBOX's user programmable keys work 
independently of the PC system. No software, not RAM resident, compatible with all 
programs. Non-volatile memory. Unlimited applications. NOT JUST ANOTHER KEYPAD! 


For ІВМ PC, XT, AT, PS/2" and compatibles 
INFO / ORDER LINES 800-634-6692 


=. 
li di] inmar 1223 Peoples Аме. • Troy, NY 12180 • (518) 271-6692 


Pat. Pend., ? 1987 inmar, inc, IBM, PC, XT, AT, PS/2 reg. TM IBM Corp. echoBOX, inmar ™ inmar | Inc. 
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2.2 Gigabytes of data, an ocean of information, 


and you can fit it all on a single VAST Cassette. 


The VAST Device from Emerald Systems responds to 
your need for extremely large capacity net- 
work fileserver backup. Large data volumes of 
250 MBytes to 2.2 Gigabytes are now avail- 
able on your desktop. 

Imagine: 2.2 Gigabytes of storage is equiva- | 
lent to the amount of data stored on over 6200 | 
floppies or the text on 1 million sheets of paper. 
Designed with the NetWare operating system in 
mind, the VAST Device is used with our ASP™ 
backup and restore software which has been tested and 
approved by Novell and supports Advanced NetWare 286 
versions 2.00 and 2.1 The VAST Device maximizes the 
functionality of distributed networking environments by 
providing unattended operation coupled with a very fast data 
transfer rate. 

In your LAN, DOS or XENIX* environment, the award-winning 
VAST Device offers: The lowest cost per MByte of any storage 
media — $.02 per MByte! € Highly regarded ASP software, for 
easy installation. unattended backup. password protection and 
menus with your choice of a variety of backup and restore 


An end to time-consuming. 
expensive multiple cartridge 
backup sessions. The VAST Device 
accommodates your growing 


techniques. ө Non-Obsolescence: 


network. e Applications that span all 
industries: backup, data aquisition, 
data distribution, graphics storage, 
archiving, CAD/CAM, desktop 

| publishing, and a viable altemative to 

CD-ROM. 

The complete line of Emerald 
Systems tape storage subsystems offer 
you the most choices, 

from 1/8" cassette and 1/4" 
cartridge subsystems to 1/2" , 
mag-tape subsysterns for PC to 
mainframe interchange, to the | 
new VAST Device. In total, your 


Р Жы =. mem - —— Е р 


altematives span 60 MBytesto [5 
2.2 GBytes! 

Call today for a FREE full- = 8 
color catalog: the complete C | 
line of Emerald Systems c 


products, accessories = ШАЛ dw X Ps 
and services. 1-800-553-4030 

In California, call (619) 270-1994. 
See us at Comdex Atlanta Booth #206 


а= Emerald Systems 
jam 


4757 Morena Blvd./San Diego. СА 92117/Telex: 323458 EMERSYS/FAX: (619) 483-2864 
VAST. ASP are 'rodemarks of Emerald Systems Corporation. NetWare is a trademark of Novell. Inc. XENIX is a registered trademark of Microsoft Corporation. 
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on these new computer books and software from McGraw-Hill 


INTRODUCING PC-DOS AND MS-DOS 


By T. Sheldon. 374 pp., illus., softbound Find out about 
the free advanced capabilities of DOS and how to use 
them. “Wonderfully enlightening . . . well-written . . . my pick 
for technical book of the year." —Online Review 056559-7. 
Hegular Price: $18.95. Your Price: $16.10. 


INTRODUCING UNIX" SYSTEM V 

By R. Morgan & H. McGilton. 480 pp.. illus., softbound 
Guides you step by step through the facilities, commands, 
utilities, and applications of System V, AT&T's new version 
of the UNIX operating system. 043152-3. Regular Price: 
$19.95. Your Price: $16.95. 


UNIX™ UTILITIES: | 

A Programmer's Guide 

By Н. S. Tare. 640 pp., illus., softbound Save lime and 
effort with popular UNIX utilities! Helps you write efficient, 
bug-free programs and significantly reduce turnaround 
time. 062884-X. Regular Price: $24.95. Your Price: $21.20. 


HOW TO BE A SUCCESSFUL 


COMPUTER CONSULTANT 

By A. R. Simon. 256 pp., illus., softbound Everything you 
have to know lo set up and run your own computer consul- 
tant (or software development) business, full- or part-time. 
No business experience required! 057296-8. Regular Price: 
$18.50. Your Price: $15.70. 


dBASE DEMYSTIFIED: dBase ПЛИЛИ 
Plus™ Applications and Solutions to Real 
Problems 


By L. Barnes. 288 pp., 120 illus., softbound Covers the 
full range of dBase features and shows how to apply the 
various releases of dBase to real-world problems. 
003844-9. Regular Price: $19.95. Your Price: $16.95. 


BUILDING YOUR FIRST EXPERT 
SYSTEM 

By T. Nagy. D. Gault, & M. Nagy. 293 pp., book/disk (IBM 
PC and compatibles) How to easily create your own 
working expert system. A book/disk combination ideal for 
beginning programmers. 912673-1. Regular Price: $19.95. 
Your Price: $16.95. 


GETTING THE MOST OUT OF YOUR 
EPSON PRINTER 


By D. A. Kater & R. L. Kater. 224 pp., 170 illus., 
softbound The A to Z of the popular Epson printer and 
how to make maximum use of it. Covers the full line. 
033385-8. Regular Price: $19.95. Your Price: $16.95. 
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CALL TOLL-FREE 1-800-2- MCGRAW 


dBASE Ш PLUS'" TRAIL GUIDE 


By Н. Dickler. 350 pp., book/disk (IBM PC and compati- 
bles) Follow this step-by-step trail and learn dBase 111 
Plus in one week! With valuable programs you can modify 
and use over and over again. 912709-6. Regular Price: 
$29.95. Your Príce: $25.45. 


A COMPREHENSIVE GUIDE TO AI AND 
EXPERT SYSTEMS 


Ву В. 1. Levine, D. E. Drang, & B. Edelson. 256 pp., 99 
illus., softbound All about artificial intelligence and how to 
utilize й on your personal computer. Gives you everything 
from basic concepts to sophisticated programming tech- 
niques. 037470-8. Regular Price: $19.95. Your Price: 
$16.95. 


MICRO-EXPERT 


By B. Thompson & W. Thompson. 74 pp., book/disk 
Become an instant expert with the world's most widely 
used expert system shell. Includes its own source code so 
you can tailor it to meet your needs. "Highly recom- 
mended."—Online Today ІВМ РС (and compatibles): 
852109-2. Apple Il (all models): 852110-6. Apple Macintosh: 
852138-6. Regular Price (all versions): $49.95. 

Your Price: $42.45. 


For fast service call TOLL-FREE 
1-800-2-MCGR AW or use coupon below. 15-day 
examination period. 


АЕ сач Еі = 


zi 
dn ~ McGraw-Hill Book Company 
Hi PO. Box 400, Hightstown, NJ 08520 


| 

| 

| 

Please send me—al 15% off the regular рисе— Те prod- | 
ucts whose code numbers (the number before the regular 

price in above blurb) | have checked below. | understand | | 

have 15 days for їгее examination before | send payment for | 

those products | want lo keep (plus postage, handling. and | 

local tax) and return any unwanted products postpaid | 

| 

| 

| 

| 


[1056559-7 $15.10 |1 10036844-9 $1695 1037470-8 $16.95 
[1043152-3 $16.95 | '912673-1$16.95 | 1852109-2 $42.45 
ГІ 062884-Х 521 20 |1033385-8 $16.95 [1852110-6 $42.45 
[1057296-8 $15.70 [1912709-6 $25.45 |1852138-6 $42.45 


Name 


Address 


City Siale 


4.77 & 12 MHz 
COLOR SYSTEM 


$ ( № 2 Jj 
4.77 & 12 Mhz Motherboard 
256K RAM * Phoenix BIOS 
150 Watt Power Supply 
380K Floppy Drive 
Color Graphics Card 
Color ТІН А Swivel Monitor 
AT Style Keyboard 


EGA SYSTEM 
$1 ОО 


" af ғ” 


NEW NX-1000 
8 N.L.Q. 


ND-19............ 


NB24-10...... 


6 & 12 MHz — 0 & 1 Watt State NB24-15 ......... 


Phoenix BIOS 
512K RAM 
220 Watt Power Supply 
1.2 MB ar 360K Fioppy Drive 
ЕСА Сага * AT МО Card 
30 MB Seagate Hard Drive 
EGA Monitor w/Tilt & Swivel 
Mouse w/Sottware 
AT Style Keyboard 
“ATE FOE 


d MELLE LI b W 2d А у о 4 


EGA Card 
with Auto Switch 
Modern 300/1200 


ырыта ama] Pree ЕЛ л ү 
Mary hargo eee] Pela 

ш тісна оле е т deg 

сан ыгын ГЫ ЙЫй 

| в тер Lae Ван оғынан pg Гыз арайын! Ып 

Mq Go Мз ae ійіс а ut 

= Tehyn Canora А Urea 

Lel toe her 
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FONTS .......$209 


.$449 


with Software................ 


Phoenix BIOS * 256K RAM 
150 Watt Power Supply 
360K Floppy Drive 
AT Style Keyboard 
Hi-Res TTL Monitor 


$115 
922 


МОР Сага............;........ 


| 1583 ST. GERTRUDE PL. 
SANTA ANA, CA 92705 
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BCCI80 - $395.00 


МОШТА COSGEBOQrn—r£E Re 


» а - 
—„—» "м 
' 


The BCCMIO опу «57 вал" ires the same 64180 CMOS 2-80 тигис) comparthie 
processo 4) Maerumant s Зан) and ЗВО Х sre board computer Confsgared 
Pandy Sot pesos control as AK ol meer wy 5 parallel ИС) pots. poruke sera 
por! Кочнева әсіссішініс and ап inbernapi drm DUM 
makii пайы МАЭС tac GTi de BOBO nes ther same фа qn UO 
expeti aos dp Microcaint 1 BCC compiler board 


масс 
t COS Ворыва оаа ра СПОЈ «арал РОСС расани 
рмасы 
т Шр ва чыг epin arid aay i ен) 
LE DII 40 LUITELCN ER р 
epub pms зге на. 
в Ры аса Жа DeC | 
murium 
© Cements ee кемі poet we auc bana tune bert ec ғалар tema 
о Ш 5-44 Went co Е-е 
LEE D LL I НУ. 
а DCC fee eigr commictor 


BCCHNU-é-BO дына паями ered tuby socked! ВСС un Compuser 
Controller wath ТЕК byas of samc QAM, DOM Morir 
ҺАМ. 180 Gewmrtopmer sciturme ani crm Manani 9298.50 
Fra аклый Ғыл OF AM add 000.09 
кссме- une Cssandry afk БАМ wih Агым BOH $8622 


SBISOFX 


Single hoard Computer 


m (ай Mac, facii a О idg шли] eect 


5 
“Сан cone ye" у%- eet о рр 
LII LITT Re s 
S Marcie ores Гай cies emrughe carm 
Шұ? өт! АТЫ be! ess 


a= 
Ф ҰС сас) ЖОН fee ammi іке amd 
тесі теі. ғылы m 
LOTTAS Lee 
асты ПШ ЕГЕУ Compas 


тағ come 
dI Wr T. ғаны 
[E Geer 

а 

5 308 бриз Graeme ВАМ од God 


mb дога, 1 зик а 106 МИШ ames osi pogulsued wr ве n 
ҡый Бриз GAM ай Бух DOM ees тайкан 3039 chip 
Add 120.00 tos € ыйы. 

ТТ, А] EIL ие ео ез 


almum guk l urLunib sd wa bale RUE Е. тия 
о (МК manmi gre! Dd eee EDU. 
ша! [И ің ee ae eT oe Uk Cua Cuam ad 
sare | лис me + 


©1180 — $395.00 


Graphis Display оумалт 


стички ісе an ТАМ DC 
Берат! 


Тік (ШИШЕ offen thee eee 
= афса арас» Conc pcdes леба bid braen compuner andi 


шит 
"ON, rag. on emer ao SB1go OF ЭВ ИКРА Compact 
т На илыза COE кап н uc ТЕ: 

unt. DOLYLIME. POLYGUM Ci 
РЕТРО UP ТАМИ Р PAINT РАТҰҒЫН WINDOW and COPY 


ати сі рса) Т.Ү cook co рітрисді ame бабы? 


speci 04 y onion peace peer second 
ie. dle 


ж Fly appari by OF MO Скайва кой were © Modula v 
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MICROMINT'S Gold Standard in Single Board 
Computers & Controllers 


ImageWise " 


Serial Ана Imaging Srem 


«2 с 
ттт а : Р 


epee om m s “>= 
ame quiet шол шет ссииетил 
at an роще т. Lech second 


в Vidu kgad | OR +e pes. БАЛ on сой 13 ohm мотет 
13 ? page к» peal WTEC сотты wale: 


Por 
+ мат corpse $ лафу hare tions 4m a TRO кйгрінзге io wrel 


‚О priua а росы ae aay vatum [eom 
Кк PC DOS aui iis- ries duram 


[rrr ula o err Lo ose 
жемі ul 


ото! frnage ec Гарист i karmarnir? 
0991 nage twr Decener ! Dncán 


LID @® 
қын) с> 


GN OEM-286 — $620.00 


complete Ex "AT РЦ 


терр зура оре еч сле тетет 
‚ Mor сем 
CAS POACH set and Ht c мені IOS. Thu дессіссеттені ol the 


POACH 
and reo 
t) Тһе cemal Яге cl à andan 


Ld hèn | А ER 
hor nimy ciencia кз прст сарын) 


OTi- жау а pmet 

mn potas 
Ihe ОЖЫ-ЖӘ6 a анбар м; bod 2 and 10 МЫ: verlas hd cornes with rhe Аай] 
ROS 


ей n Къ сп а мае AT ip be мейес Ыз gn ЫСА 


BCC52 —— 5199.00 ~ # 


BASIC 52 Computed Controller 


Базі Controller 


* ысық AT е OA TR сы) FCU гч лш лш 


BCC22 $249.00 


| Termn-Mite Smart termal 


Wir риу $00 06 тиле Ез 4 ытын na Tae TOR ATE $T after уси. ай сїй ofr 
Мер тз а көңде lacune! ісу ісе ышт 7 Bh price 


ішек 11:0 19 $00bp9 * Oeecty Ӛгтез composti sxSeo се 
a CIS reieeh мо О suc тийги 
че е АЙ hexctors ev breue 
EDITING FEATURES ю кит кі Space or гай exer io and пі 


European Distributor: 
В. Designs 
Cirencester. Glos. England GL? 2PB 
Tel: 0285-68122 

Manutacturer Representatives: 
Access Technology 


Placentia. CA 92670 
Tel: (714) 996-3917 


Microfuture 
Fremont, CA 94558 
Tel: (415) 657-0964 


To order call 
1-800-635-3355 


for technical information 1-(203)-871-6170 
TELEX: 643331 FAX (203) 872-2204 


Micromint, inc. 


4 Park Street 
Vernon, CT 06066 


LEADING EDGE A 


MODEL “nem 


| селата Wide Protection Pian} 


EQUITY 1+ 


© 20 Meg heed Disk 
* 640K Ram 


a 
‘emo чу СЕ. 

ee - 
„т =з,” > т m 


* Senal/ParalleUC/C LER o. wee C Аш — 
„ЖП РЕ +, ББ A М АЕ УЗУ Ал! Configurations In Stock 
ic Caid g = шау (oi = p E NEW IMS Bernoulli Dual Speed 


MODEL ~D" 1$ A REGISTERED TRADEMARK 
OF LEADING EDGE PRODUCTS. INC 


Authorized Dealer Service Center 


PS/2 model 30/20 meg ... ...... 
PS/2 model 50/20 meg ....... „2695 


Toshiba 3100-20 .. . ............ 


"— е PS/2 model 60/40 meg ....... . 3495 | Toshiba 1000.  ... . Sw .. . Call 
Ve, PS/2 model 60/71 meg .. .... 3995 | NEC Multispeed . TIT i 
А PS/2 model 80/40 meg ..... . 5100 | NEC Multispeed EL ............ 1650 

CARD & MONITOR EXTRA MONITOR EXTRA 


I WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
| OKIDATA NEC SONY HAYES MICROSOFT MICE TAPE BACK 


| HARD DISK || N 
ЕСЕСІ NOVELL PRINTERS 


| Seagate 4038 Р . 
Seagate 251 Authorized Dealer 


Netware Epson FX86E 
Epson 286E 


| Epson EX800 
SO TWAHE, ci d 
dee ер 


GO 
Microsoft Works . ‚135 — | Epson 
| | model 140 2650 | | HP LASER II 
| AND MANY, MANY MORE | JE m 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
396 charge on VISA, MC & American Express 


COMPUTER LANE 
2%, (818)884-8644 "22252" 


CA 91304 
CORPORATE ACCOUNTS WELCOME Compaq is a Registered Trademark of Compaq 
CALL FOR VOLUME DISCOUNTS Prices subject to change without notice ІВМ is a Registered Trademark of Intemational Business Machines | 
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Those fantastic Byte covers—and boy, 
do they look great on this stylish, % sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
complement the full-color design. 
And don't mistake this for a rubbery 
patch that cracks and peels off after 
a few washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 
a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 
($11.50 each for 3 or more). Be sure to 
include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL— (46-48). Most orders shipped 
within a week. 


te TWONEW # 


DESIGNS! 


#T4—Future Past 


2 


#T1—Computer Engineering 


С] | have anciosed U.S. check or money order. mail this coupon to: 
С] C.O.D. (via UPS—stateside orders only) Robert Tinney 
O VISA  [) MasterCard [] American Express Graphics 


Сі  1864North Pamela Dr 
Baton Rouge, Louisiana 


Send the following hino) at $12.50 each, or $11.50 each for 3 ог 
or shipping & handling ($5 overseas). 


more. | have included $2 


Expires: Signature; 70815 
Ship my strap rtm 
Hame: ___—_ aaO or for more information 
(Business; [6 Са1-504-272-7286 


Address: 
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SURAH a computer company...Where Quality Counts . 


WHOLESALE outlet direct from factory LOCATED in the Silicon Valley 


the 386 orignale' 


16 MHz — 32 Bits — B0386CPU 
1Mb RAM on 2Mb board, пла дына up to Tib 
1-246 Floppy with Floppry/Hard disk Controller 

2 бола! & 2 Parallel Ports of Mother Board 

EGA adapter built-in on Зузіңеті Board. Supports 
VGA IMMO Graphics, 

CGA, МОА & Hercules emulation 

Standard 64 Keys AT Style Keyboard 


52199 


SURAH 


IBM XT Compelible 
4.77110 MHz — 8 Bits — BOBBCPU 


266K RAM on 640K Molher Board 
One 380K Floppy Drive with Controller 
Baby AT Case with Lock & LEDs 
Standard B4 Keys AT Style Keyboard 


Full Software Compatibility 


RUN any, DataBase, CAD, Accounting. Desktop 
Publishing, Word Processing, Spread Sheet, Nat 
Working and other Similar Programmes. 


with 20Mb Hard Drive. $2690 


P/s2 Model 30-- 2Floppy rives, ...$1270 

P:52 Моде! 30—20Mb Hard Drive ‚ $1721 

P/82 Model 690—44Mb Hard Drive $3890 
Call for other MODELS/upgrade options 


SURG INL. 


45461 Fremont Blvd., Suite #9, Fremont, СА 94538 
Telex 5106017247 (ab) SURAH UQ 
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т 
@ Apple 
Apple MAC | awe 
with 40Mb Hard Drive 93073 


Appie MAC Piu $1670 
Apple MAC SE with 20Mb HA $2712 
Apple liGS $ 777 


Call far other MODELS upgrade options 
СОЛЛА 
286 Deskpro ais 
$1850 


12MHz Model 1 
256 Portable Mode! 40 $4350 


386 Deskpro 20M Hz CALL 
Cai! for other MODELS/upgrade options 


[o pras 
Laserjet $1679 


Printer Series || 


HP Scanjet Desktop Scanner $1152 
HP Graphic Plotter 7475A $1516 


Call for other MODELS/upgrade options 


SSEVEREX- 
286 AT 10MHz $995 


Model 1800 
Microenhancer Video Card $125 
40Mb TAPE BACKUP CALL 


Call for other MODELS/upgrade options 


Chicony’ 
Keyboard XTIAT 
with a CLICK 


101 KEYS ENHANCED 
Model KB5161 


$78 


Other Famous Brand 
PRINTERS, MONITORS. PERIPHERALS 
ADD-ON CARDS and SOFTWARE 
also available 


DEALERS-OEM-GOVERNMENT 
SCHOOLS - UNIVERSITIES & 


EXPORT 
INQUIRIES WELCOME 


фы Fra? Ы AST Prone МР Loe Comm Ane МАСА Pa 54 
MOS (CN oe лди: of Be inpecdes compen 
eue it SM eS ШЕ! ме зе саа е Смор ee 
=й mchdes АЮ tm Uum оте apie 
nii aeri Дача 


‚УШКАН 


SERVES thousands of Satisifed Customers 


g -— 
йш _ 


286 АТ 


IBM AT Compatible 

6/10 MHz - 16 Bits — 80286CPU 
512K RAM on 1024K Mother Board 

1.2Mb Floppy Drive with Controller 
TURBO & RESET Push Buttons 

CLICK AT Style Keyboard 


6/8/1012 MHz 
SYSTEMS also AVAILABLE 


OTHER OPTIONS: ADD 
&/12 MHz AT Systrminstead ol 6/10 МНЕ . ........., $ 5 
E/8/10/12 MHz (4 Speed} AT Әузінт!/56/10МН2 . 


20M Hard Drive (ST225) installation XT бот 
20M Hard Drive (ST225) installation AT 65m6 . 


| Ab Hard Drive (51451) instaltation AT 4076 


384K RAM Upgrade 0 640K ВАМ 150ns 

512K RAM Upgrade 0 1024К RAM 12075 . . à 

1.2М additional Норру Drive . 3% 
ЭК ашаға! Finppy Drive . $ № 
101 Kays AT Style Enhanced Keyboard. $ 29 


| НЛЯЛАЛ Card Multiunclion FC, СС, SP, РР. GP. ; $ 51 


Monegraphic Card + 12" T&S Mano MONITOR АМ/СА _ $135 
Calorgraphic Card + 14” RGB Color MONITOR . $296 


Various Style Cases Available 
Front Panels May Differ in Some Cases 
Burn-in Test 


м FULL 
Moe. WARRANTY 


48-Hour 


premium 


286 Premium 


Model 80 $ CALL 


286 Premium Mode! 80 + 40MDHD SCALL 
2386 Premium 20МН; SCALL 


Са! for other MODELS/upgrade options 


OPEN saturnov itama Sen 
PHONE: rou rec |800) 543-1001 
NOW м caurosuia (415) 651-5101 


FAX: (415) 651-5241 
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Basic System Features: 


80288 18 bit CPU, 512K RAM expandable to 
1 MB, clock/calendar with battery backup, 195 
ман power supply, Maxiswitch keyboard (101 


testing and в one year limited warranty. 


Complete System Packages 


B MHz $995 $1369 
10 MHz $1119 $1569 


10 МН2 (0 ма! $1349 $1720 
12 MHz 0 ws) $1499 $1870 
| 16 MHz (80286) $1950 $2315 


Monographic System: 


Basic system features plus monographics card 
with printer port and 12” amber monochrome 
monitor with til/swivel bano. 


EGA System: 


Basic System features plus EGA deluxe 
grephics card (640 x 350) and Mitsubishi 
1410C EGA monitor upgrade ta Supar EGA 
Bundle, at $150 


"Other вукиит packages ane майно. сай for prices 


SF-286-8 MHz 
Super VGA Special 


Basic System features plus: Everex EVGA 
graphics board (640 x 480, up to 256 colors) 
and Mitsubishi Diamond Scan Multisync 
monitor with Utawa 

SFM V1.1 388 


Super EGA Bundle $649 
Everax EGA Deluxe autoswitch graphics board, 
840 x 480 and 752 x 410, 132 columns PLUS 
Miteubieh! Diamond Scan with tilt/swivel. 
Super VGA Bundle $799 


Everex VGA Graphics board, 640 x480 and BOO x 
600, 132 columns PLUS Mitsubishi Diamond scan 
with titt/swivel. 


EGA Bundie $499 


Everex EGA autoswitch Graphics board, 132 
columns PLUS Mitsubishi 1410C EGA monitor 


Hard Disk Drives 


Seagate 57225 20MB 

Seagate ST238 30MB 

+ Controller $309 
Міпівсгіре 3850 40MB 

+ Controller $399 
Seagate 57251 40MB 

+ $499 
Seagate 4038 30MB (39 ms) $499 
Miniscriba 3650 40MB (61 ma) $359 
Seagate 3T251 40MB (40 ma) 

Micropolis 1335 71MB (28 ma) $799 
Seagate 4006 BOMB (28 ms) $859 
Seagate 57125 20MB (40ma) $299 
Everex Modems $99 


Everex Evercom half card modem, 300/1200 
baud, шіу Hayes compatible and Bitcom 
software 


External Pocket Modem $139 


Everex Evercom 
2400 baud modems 


internat $179 Externa! $199 


Special 

Mini YO $55 
Serial Mouse trom $65 
150 Watt Power Supply $55 
Monographics boerd $79 
2МВ EMS board w/OK $80 
3.5" 720K floppy/1.4MB floppy $119/$159 
EGA Deluxe Graphics board $139 
Evercom 2400 int, modem for PS/2 $199 
Memory board for PS/2 $269 
Everex EVGA Graphics board $299 
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BYTE editors offer hands-on views of new products 


An LCD as Crisp as a CRT 


enith’s TurbosPort 386 Model 40 incorporates some of 

the most advanced technology I've ever seen in a battery- 
powered portable computer, including a one-of-a-kind 
display and "intelligent power management." To conserve 
battery power, Zenith elected to run the 386 with zero wait 
states at a nonstandard 12 MHz. The slower speed is offset by 
fewer idle cycles, yielding excellent throughput: A 
preproduction TurbosPort (with no coprocessor) ran a 
sampling of our benchmarks from 86 percent to 99 percent as 
fast as a coprocessor-equipped IBM PS/2 Model 80. 

Besides the clock speed, numerous other design features 
let the TurbosPort make the most of its battery power. One 
such feature, the intelligent power management ( IPS) system, 
lets you use a pop-up menu to selectively power down I/O 
circuitry you might not need for a given task. You also can 
switch to a 6-MHz speed for maximum battery life during 
applications that are not computationally intensive. 

The IPS is also supposed to dramatically reduce recharge 
time and prevent the power-robbing " memory effect" that 
sometimes limits the usefulness of nickel-cadmium batteries. 
However, a spectacular failure in our prototype's IPS (one that 
caused a low-battery condition to lock the machine to the 
point where even plugging it into AC power and cycling the 
on/off switch would not force a reboot) left me unable to 
verify this. I eventually disconnected the batteries to reboot. 
You have to expect glitches in a hand-assembled prototype. 

Zenith's technological prowess is most clearly evident in 
the TurbosPort's screen, which is the centerpiece of the 
machine: The display is a fluorescently backlit supertwist 
liquid crystal display (LCD) that produces black-on-white 
images with a contrast ratio close to that of a conventional 
monitor and—to my eyes—better for extended viewing than a 
plasma screen. With its 10'4-inch (diagonal) image area, 

8- by 16-character matrix, 400-line resolution, and gray- 

scale CGA compatibility, this screen could be used full-time— 
not just when on the road. In fact, after 2 days of use with the 
TurbosPort side by side with a 12-inch monochrome graphics 
monitor, I preferred the LCD. 

The display consists of two separate panels: active and 
passive LCD screens, separated by an air space and backed by 
fluorescent tubes in a reflector/diffuser assembly. The 
passive LCD corrects the chromatic aberration caused by the 
active, character-forming LCD much the same way that 
optical crown and flint glass combine to produce achromatic 
lenses. The net result is a screen that's very bright, with 
contrast ranging from near white to near black. 

The screen assembly and the motherboard are mounted in 
the TurbosPort'5 clamshell lid, which lifts to reveal a 
detachable lightweight keyboard with 79 full-size keys. The 
back of the unit contains the power supply, battery, hard and 
floppy disk drives, and I/O connectors. The complete 
machine weighs about 18 pounds. 

Placing the motherboard in the lid allows the TurbosPort 
to be convectively cooled. Although the hard disk drive and 
the power circuitry combined to produce a noticeable high- 


The Facts: Options: 
TurbosPort 386 Model 40 1200-bps internal modem, 
$7599 $299; 2400-bps internal 
modem, $549; 2400-bps 
Zenith Data Systems autosync modem, $699; 
1000 Milwaukee Ave. external 5 !4 -inch 360K-byte 
Glenview, IL 60025 floppy disk drive, $399; 
(800) 842-9000 8-MHz 8087, $285; 16-MHz 
Inquiry 851. 80387, $1199. 


pitched whine in the preproduction TurbosPort, overall, the 
fanless machine is quieter than most desktop machines—the 
Macintosh excepted. 

The basic TurbosPort system includes an 80386 CPU with 
2 megabytes of RAM (expandable to 3 megabytes); a real-time 
clock /calendar; one 40-megabyte, 28-millisecond internal 
hard disk drive; one 1.4-megabyte/720K-byte 3'^-inch floppy 
disk drive; a 25-line by 80-character “page white" backlit 
LCD; the 79-key detachable keyboard with a connector for an 
optional keypad; one serial port (D-9); one parallel port (D- 
25); RGB video out (D-15); two internal proprietary expansion 
slots (one for a modem, one for memory); a proprietary 
expansion bus connector; battery and charger/power supply; 
MS-DOS 3.2; and Windows/386. 

We'll examine some of the technology incorporated in the 
TurbosPort in an upcoming First Impression. We'll also be 
reporting in the near future on the other new portables just 
announced by Zenith: the SupersPort and the SupersPort 286 
(based on 80C88 and 80C286 CPUS, respectively). 

—Fred Langa 
continued 
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Safety Net for the PS/2 User 


ysgen's Bridge-File comes in two configurations. The 

first сап add 1.2-megabyte/360K byte 54-inch capability 
to IBM PS/2 Models 30, 50, and 60. A second version gives 
the IBM PC, XT, and AT the ability to read, write, and format 
both 720K-byte and 1.44-megabyte 3!^-inch disks. A PS/2 
Model 80 version is now said to be available, but it was not 
part of the package I reviewed. 

My primary concern was to somehow get the ability to 
attach a high-density 54-inch floppy disk drive to a PS/2 
Model 50. IBM's external 360K-byte 5'4-inch drive could 
get me only halfway home, and IBM's Data Transfer Facility 
requires two computers and a lot of time. The Bridge-File, on 
the other band, lets you use just about any MS-DOS-formatted 
medium and is a simple, obvious solution to a vexing 
problem. 

Installing Bridge-File is simple and requires no tools. 

You boot the system using the IBM Reference Disk to 


The Facts: 
Bridge-File Requirements: 
$325 ІВМ PS/2 Model 30, 
50, or 60; or an IBM PC, 
Sysgen Inc. XT, or AT (or compatible). 
556 Gibraltar 
Milpitas, CA 95035 
(408) 263-4411 
Inquiry 857. 


reconfigure the PS/2, reboot to establish the new con- 
figuration, run an installation program provided by Sysgen, 
and reboot one more time. That's it. The whole operation 
takes about 20 minutes. Sysgen's documentation was a big 
help, incidentally, and could serve as an industry model for 
clarity, brevity, and organization. 

You can read and write with any 5'4-inch disk and run 
programs on the PS/2 from the newly designated drive D. You 
can format high-density disks on the external drive for 1.2- 
megabyte capacity, and, while I had no trouble formatting 
360K -byte disks, Sysgen warns against it because such disks 
may prove unreliable in other 360K-byte drives. 

My overall assessment of the Bridge-File is that it could 
make people a lot happier about owning a PS/2. I know 1 
greeted both the concept and Sysgen's execution with a sigh 
of relief. 

—Glenn Hartwig 


Finite Element Analysis 


n the past, most finite-element-analysis programs were 

written in FORTRAN by engineers who had neither the time 
nor the training to implement slick user interfaces. Thus, last 
summer's announcement of ELM interested me. Fujitsu intro- 
duced this finite-element program for the IBM PC, which is 
written in C and features icons and a menu-driven mouse 
interface. Fujitsu's demonstration of the program was 
impressive, with the user easily pointing and clicking through 
a complete analysis. 

Unfortunately, the finished product, which did not ship 
until January, bears little resemblance to the polished 
demonstration I saw last summer. The version I reviewed 
(ELM2 version 2.07) had many menu options on the screen in 
faded blue, which, according to the manual, means "not 
implemented іп ELM2." Among these nonimplementations 
were all element types except for beam elements; not even a 
truss or a spring element is included in this version. It seems 
that if the options can't be implemented, they shouldn't be in 
the menu bars. 

To make matters worse, the system—I used ап IBM РС XT 
with an Orchid TurboEGA board— would hang up periodically 
when І attempted various operations. For example, I tried the 
mirror option for creating a mirror image of a beam model and 
ended up having to reboot. I tried to print the screen to my 
printer and got gibberish. There was virtually no information 
in the two manuals about how to print your model. Both 
manuals lack an index. 
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Another major problem is the mouse interface. You can 
perform some operations with the mouse, but sometimes 
you're forced to use the keyboard to enter a yes/no response. 
You should be able to use the mouse for all one-click responses. 
Having to switch back and forth is confusing at best. 

The mouse interface is supposed to help you create 
geometries quickly and easily. However, with ELM2, it is 
easy to overlap lines and node coordinates inadvertently. | 
also hung the system trying to erase part of a model and 
redrawing it 


Fujitsu's concept of a menu-driven mouse interface for 
finite elements is extremely attractive. However, the current 
version is simply not solid enough to be a commercial 
product. 


--Міск Baran 
The Facts: 
ELMz2 version 2.07 Requirements: 
$3995 IBM PC, XT, AT, or 
compatible with an EGA 
Fujitsu America card, 640K bytes of RAM, 
3055 Orchard Dr. a hard disk drive, a numeric 
San Jose, CA 95134 coprocessor, a Microsoft 
(408) 432-1300 Mouse (or compatible), 
Inquiry 853. and DOS 2.0 or higher. 
continued 


1. ү Your Hard Disk. 
2. Run Disk Technician Advanced. 


Learn from experienced users: DAILY BACKUPS WILL NOT 
STOP DATA CORRUPTION AND LOSS — YOU COULD BE 
COLLECTING GARBAGE. Nor will software utilities that 
claim to "repair," "block-out" or "re-align" bad sectors. There 
are many things about your hard disk computer system you 
have no control over. И is subjected to so many inherent, 
extemal conditions that random data corruption and losses will 
happen during normal use. In fact, the average business 
computer user experiences data corruption or loss many 
times each year. And does not even know it! 


Your Data /s Your Business. 


Data losses will cost you plenty. In time and money. You will 
first see these disguised as unfriendly screen messages like 
“ABORT, RETRY, IGNORE, FAIL?" Then — suddenly — 
you have a top-priority business emergency on your hands. 
So you pay a technician for repair or replacement that wouid 
be unnecessary If you had been using Disk Technician 
Advanced "" Automated Al Software System. Pay overtime 
attempting to recover as much of your scrambled data as 
possible. Spend even more time trying to redo projects from 
scratch. Then find out later that a few things just slipped 
through the cracks. 


Now You Can Take Control of 
Your Time, Money and Valuable Data. 


You brush your teeth to prevent cavities. You change the oll 
in your car to prevent engine damage. Now use Disk Techni- 
cian Advanced to prevent costly data corruption and loss. 


Disk Technician Advanced is a powerful Artificial Intelligence 
(Al) software system that does daily, weekly and monthly 
“check-ups” to predict and repair previously undetectable 
problems before they cause data corruption and loss. 

Your partis easy: Just press ENTER a few times. In less 
than 60 seconds, you can walk away and let Disk Technician 
Advanced do the rest. Automatically. Unattended. 


The Best Can Only Outdo Itself. 


You asked for them. And we gave you ... everything. Now, 
check out all the new features їп Disk Technician Advanced: 


“Мо! copy-protected. 

-Built-in end user program resetability. 

«Displays current interleaving. 

Tests and accurately determines optimal interleaving 
of your system and programs for maximum speed. 

‘Changes interleaving non-destructively. 

«Runs from the hard disk OR floppy drive. 

:Non-destructive low-level formatter. 

-Automated repair and testing of all partitions on 
drives in one operation — OR individually. 

‘Advanced Al pattern recognition and expert system. 

“4 different seek tests. 

:3- 1/2" AND 5-1/4" floppy drive compatiblity. 

-Optional SafePark "RAM-resident program AND safe 
zone; end user selectable safe zone location. 

“Screen saver. 

"Windowed help screens. 


Cut A Corner And Save! = 


If you can afford to lose everything on your system, Disk 
Technician Advanced is not for you. But if your data is your 
business, don't walt. Order today. Because our special intro- 
ductory offer will end soon. So go right ahead! Cut a corner. 
And save $40.00 on the best data protection available at any 


price. 
Circle 329 on Reader Service Card 
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What They Said About The Original Disk Technician: 


Hard Disk Management in the PC & MS DOS 
Environment by Thomas Sheldon (McGraw-Hill Book 
Company, 1988): "Disk Technician is the best data pro- 
tection on the market today. Do yourself a favor and buy 
this program." 


PC Magazine, Mitt Jones, June 23, 1987: "Prime Solu- 


tions claims its Disk Technician can prevent hard disk 
errors, repair even left-for-dead hard disks, and recover 
data — all automatically and without any technical skills 
on your part. Sound too good to be true? | thought so, 
too. But after witnessing a few minor miracles and a 
major тігасіе or two, I'm a believer. This $99 software 
may be the best investment you could ever make." 


New York Times, Erik Sandberg-Dimennt, August 4, 
1987: “Disk Technician seems like a product every 
owner of a hard disk should seriously consider buying and 
using daily for preventive maintenance. Think of it as 
dental floss for your computer." 


inside Track, John C. Dvorak, June 23, 1987: “И you're 
one of those souls who are plagued by hard disk prob- 
lems, then take a look at Disk Technician from Prime 
Solutions.” 

РС Аі Magazine, Paul Anacker, Winter, 1987: “Disk 
Technician uses both an internal expert system and pat- 
tem recognition techniques. It В a utility program that 

can help prevent disk errors, recover lost data, and posal- | 
bly repair assumed dead hard disks." 


Disk Technician Advanced in to work with 
2 physical hard disk drives on ІВМ PO/XT/AT, PS/2, 
derivatives and true hardware/software BIOS 

| compafible IBM clones + Works with drives up іс 136 
megabytes each with MFM-type controllers, or 208 

megabytes each with ALL-type controllers — provided 
віз drin imme citi ide eet Майы. 
LE Liu) megabyies each * Requires 512K of RAM. 


$189.95 sugg. retail — Now At Better Dealers Everywhere. 


г ЭР тшн тшш ин ЖЕН ЖАН Ер ДИН — ee — — — — —— — 


YES! | want Disk Technician Advanced 


Registered Owners of Disk Technician ard Disk Technicians may upgrade іс Disk 
Technician Advanced by EL front and back covers of their User's 
Manual and $69.95. To upgrade И you have not registered your product, Include Ihe 
original registration form with original front and back covers of your User's Manual. 
Produss Че SAVE! YOUR COST 
$159.95 $40.00 $149.95 


Registered Owner Upgrade to Шак Technician Advanced == $59.95 


Disk TechnicianAdvanced'" 


| 
| 


SUBTOTAL: 
California residents, add 6-1/2% Sales Tax: 


handing (Continental US $4.50; Alaska, Hawai 
$2.50; pri ни all other countries $16.50): 
TOTAL: 


ПІ" [О] з 


order, Prime Solutions Inc accepts VISA, 


ED u um ашын тып ee es аии ани es es ена өше аб 


0588" This offer expires on July 
31, 1988 and orders must be received by August 25, 1988. Offer void where restricted 
or prohibited by law. Offer № not valid in conjunction with any other Prime Solutions Inc | 
promotion. 


PRIME SOLUTIONS INC*™ 


те 
LB 
E 


We Make Technology Easy And Affordable*™ 
1940 Garnet Avenue * San Diego, CA 92109 USA 


800 847 5000 or 619 274 5000 
See us at COMDEX booth #5134 
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| GET SUPERSOFT's 
SERVICE DIAGNOSTICS 


All the software, alignment diskettes, paralleU/serial wrap-around 
plugs. ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTS,ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 


NEW: SuperSoft's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 


For over nine years, major manufacturers have been relying on 
SuperSofl's diagnostics software to help them and their customers 
rapair microcomputers. End users have been relying on SuperSoft's 
Diagnostics Il for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 
All CPUs & Numeric Co-processors All Color Graphics & Monochrome 
System Expansion & Extended Memory Monitors 
Floppy, Fixed & Non-standard Disk Drives Parallel & Serial Ports 
Standard & Non-standard Printers Mono, CGA, Hercules & EGA 
System Board: DMA, Timers, Interrupt, Adapters 

Real-time Clock & CMOS config. RAM — All Keyboards & the 8042 Controller 


Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have 
bundled SuperSoft's diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Service Diagnostics lor PC, PC/XT, and compatibles оту 

Alignment Diskette for PC, PC/XT and compatibles (48 ци dnves) 
Wrap-around Plug tor PC, PC/XT and compatibles (parallel and seral) .... .. 
Service Diagnostics for AT and Compatibles only |... ....... eere 
Alignment Сизкейе tor AT and compatibles (96 tm drives} 

Wrap-around Plug tor AT (eeria) ы а md 

ROM POST tor PC, PC/XT, and compatibles only 


HOM POST for AT and compatibles only . ........ ........... 

Service Hagnostics: The KIT (includes ай of the inae $502) 

Service Diagnostics lor all other CPUs (396, V20. У30. Harris. etc.) ... 

Diagnosis is ma sotutonto ho service probiams ol user of ай СРлМ- 80. 
СРЛА-86 and MS-DOS computers ... акан шына ИИ ERA 

ROM POST lor PS/2 and compatibles only . ———— —— Tp кн 

Alignment Diskette tor PS/2 and compatibles (3.5 Inch) ... 


To order, call 800-678-3600 or 217-359-2112, 
FAX 217-398-5923, or write SuperSoft. 


‚„ T 
youn iocari 


FIRST IN SOFTWARE TECHNOLOGY РО Вох 1828 Champaign, IL 61820 (217) 358-2112 Тее» 270385 


SUPERSOFT щ д ragaured vrademark of Зақым бай, inc. СОС of Control Data Corp | ВЫ РС. AT & XT ol 
тает Виаыса Machines Corp , MS-DOS of MicroSoft Corp ; NEC of NEC informabon Systeme, ine, 
PRIME of PRIME INC, Sony of Sony Corp 
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Hewlett-Packard's New Calculators 


The Facta: 

HP-19B Business Calculator Hewlett-Packard 

$175 1000 Northeast Circle Blvd. 
Corvallis, OR 97330 

HP-28S Scientific Calculator (800) 752-0900 

$235 Inquiry 856. 


Ithough Hewlett-Packard has struggled in the personal 
computer marketplace, the company is still the leader 
when it comes to hand calculators. HP's new 28S Scientific 
Calculator ($235) and 19B Business Calculator ($175) are 
marvels of modern electronics and computer science. 
The 285, a calculator for scientists and engineers, is 
designed to perform sophisticated numerical analyses, 
including matrix algebra, differential equations, and complex 


| numbers. In addition to a large function library, the 28S 


includes a comprehensive set of programming commands, 


including conditional and looping functions. 


The 19B is a calculator for business and financial 
professionals performing calculations involving economics, 
accounting, and time management. The 19B includes a wide 


| array of built-in financial and statistical functions. 


Both calculators fold out to 7 by 6'^ inches. On the right 


| side, you'll find a standard numeric keypad and a variety of 


functions that you can access with a Shift key. The left side 
has alphanumeric keys for entering text values for program 
commands, variable names, or data lists. You can fold the 
left side behind the right side if all you need is the numeric 
keypad. 

The calculators have 4-line LCDs allowing 23 characters 
per line and a resolution of 32 by 137 pixels. I found the 
display hard to read, however, even after adjusting the 
contrast. 

Both calculators have an infrared printer interface, letting 
you print results on HP's 82240A infrared printer. The 28S 
has 32K bytes of user-available RAM for storing programs 
and data; the 19B has 6.5K bytes. An impressive feature on the 
285 is the ability to design menus and submenus of calcula- 
tion options, which appear in the bottom row of the display and 
are selected by pressing the corresponding key below each 
option. The 285 also has a hierarchical directory system for 
storing variables for different programs. 

Both calculators support graph plotting. The 19B allows 
plotting of statistical functions as well as curve fits and net 

continued 


Actual unretouched screen display - Sony CPD-1302 


The graphics tool for all seasons! 


Announcing “ColoRIX” VGA Paint, the graphics editor for all EGA and VGA modes with the same easy to learn, icon- 
free interface you all know and love! RIX (creators of EGA Paint) have something we’ve been working on for almost three 
years that we think will knock your socks off! Introducing, RIX SoftWorks “ColoRIX” VGA Paint program! This is the 
one you've all been waiting for! With features programs costing over four times as much don’t have! *ColoRIX" is designed 
for the new VGA standard and special “ZGA” high resolutions (640X480X256, etc.) as well as all the popular EGA 
resolutions up to 800 X 600 X 16 colors. *ColoRIX" has features like our exclusive Grad command (Automatic Color- 
Graduation Fill) which lets you select colors, press a button and you get a precisely computed color-graduated fill up to full- 
screen size instantly! A special Auto-Palette Organizer to help you quickly sort and manipulate your 256 color palette out 
of the 256,000 that are now available for use in VGA modes! You'll love our VGA Smoother too, with up to four levels of 
automatic anti-aliasing to smooth up those awful "jaggies". Yes, "ColoRIX" has all the features contained in our superlative 
EGA Paint 2005 Final Version (the only “final version" of any software program ever!). For a limited time, as a special 
introductory bonus, customers of *ColoRIX" who order direct will receive a $200.00 discount on our fantastic 
“TARGA” Utilities” package! “TARGA” Utilities"translates TARGA” files to any of our supported EGA or VGA 
screens and comes with the best TARGA printing program in the industry! Save big bucks and get the one and only 
“ColoRIX” from those wild and crazy folks in Irvine, CA! 


ColoRIX VGA Paint - Just $199.00 


CALL NOW TO ORDER - Toll Free: RIX SoftWorks. Inc. 
In СА: (800)233-5983 Outside СА: (800)345-9059 18552 MacArthur Bl. * Suite 375 * Irvine, Calif. 92715 


TARGA” is a Trademark of Traevixion, Тас. Circle 332 on Reader Service Card (DEALERS: 333) 
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Convert AutoCAD" 
Drawings to Your 
CAD System SoftWest™ D2D from 


The Great SoftWestern Company, Inc.® allows 
you to quickly and efficiently convert 
AutoCAD® drawing files to DXF format. 
SoftWest D2D also primes AutoCAD drawing 
files (via DXF) for input into other systems 
three to five times faster than AutoCAD. 

This conversion assists in recovering drawings 
that AutoCAD cannot read. Since SoftWest D2D 
is a stand alone product, AutoCAD is not 
required to use this program. 

SoftWest D2D is another idea from the 
people at The Great SoftWestern Company, 
Inc.® , also the creator of AutoBoard System®, 


SoftWestri GPI, and Soft Westm PPI. | 


ien 
ORDERS 
1-817-383-4434 
ASSISTANCE 


Але АЛ) is а regteread текстегі of Алиса, im. 


SERIOUS ABOUT 


SPORTS? 


GET IT ALL WITH 
COMPUTER SPORTS WORLD 


| America’s oldest and largest sports and horseracing database 
| with over 4200 files of computerized information. 

AT YOUR FINGERTIPS! 
24 HOURS — UP TO THE MINUTE 


Scores In Progress * Weather * Transactions 
Injuries * Team Logs 
« Fantasy Stats * 


Call now and speak to a representative for your 
demonstration account number and десіне 


800-321-5562 & 


A service of The Chronicle Publishing Company, San Fransisco. 


ЕЗЕР, 
SPORTS WORLD 
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present value versus cost of capital. The 28S has more 
flexible graphing capabilities, including Cartesian or polar 
coordinates and scaling. You can store graphs in memory for 
later recall, and you can digitize any point on the graph to 
retrieve specific coordinates or data points. 

The 28S uses postfix notation (also known as reverse 
Polish notation or stack logic) with a stack of four levels. The 
basic principle of postfix notation is that you enter values 
(arguments) on the stack before executing the arithmetic 
function. However, you can enter algebraic expressions in 
parentheses before storing the values on the stack. The 19B 
uses standard algebraic notation, which is more familiar to 
businesspeople. Being an old HP calculator user, I was dis- 
appointed in HP's decision to abandon postfix notation for its 
business calculator, but this is what the market demands. 

While you can quickly perform basic calculations, these 
calculators are extremely powerful if you're willing to take the 
time to learn how to use them. 

—Nick Baran 


Word Processing with 
the Macintosh 


The Facts: 
WordPerfect for the Macintosh Requirements: 


$395 Macintosh 512KE, Plus, SE, 
or II with System 4.1 

WordPerfect Corp. or higher and two floppy disk 

288 West Center St. drives or a hard disk drive. 

Orem, UT 84057 

(801) 225-5000 

Inquiry 855. 


ordPerfect for the Macintosh is a powerful program 

that expands the Macintosh interface in several ways. 
For example, a full-screen option lets you hide the menu bar 
until you need it, making about two additional lines visible. 
The program also uses hierarchical menus. 

WordPerfect has dozens of major features, including out- 
lining capabilities, a 115,000-word spelling checker, a 
thesaurus, footnotes and end notes, automatic creation of 
indexes and tables of contents, nested and chained macros, and 
redlining and strikeout options. 

One feature that makes the program stand out is automatic 
timed backup of files, which I used to save my text every 
minute, since the beta copy I was using crashed often. An 

continued 
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- At 19.200 bps 


A MODEM THAT IS TWICE 


AS GOOD AS IT LOOKS, 


It says 9,600 bps. But for this modem, trans- 
mitting data at 9.600 bps over dial-up lines isn't the 
half of it. 

Its built-in data compression can boost 
throughput to 19.200 bps. While error-control pre- 
vents loss of data. 


With no effort on your part — no selecting 


protocols, no compressing files. 

A V-series Smartmodem 9600™ can even take 
the place of two modems. Because it communicates 
in either synchronous or asynchronous mode. 

All of which makes our 9600 at least twice as 
good as it seems. Or, looking at it the other way. 


more than double your money's worth. 


For your nearest Hayes dealer, call 800-635-1225. Hayes Microcomputer Products. Inc.. PO. Box 105203. Atlanta, GA 30348. Hayes. 
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(WITH REVIEWS LIKE THESE, 
WHO NEEDS CLEVER HEADLINES?) 


Find out why magazines like DEC Professional 
and PC Week and over 60,000 PC users appreciate 
the convenient yet powerful features of VTERM/ 
220, VTERM III and VTERM/4010. 

Send in this coupon to see for yourself the most 
functionally complete emulation 


or Tektronix 4010 termina. W TERIM 


I would like to find out why magazines like DEC Professional, 
PC Week and others rate VTERM/220 so highly. 


C] Please send me the DEC Professional and PC Week reviews. 


[] Please send me information on your free 30-day evaluation 
of VTERM/220, VTERM III and VTERM/4010. 


NAME  . TITLE 
COMPANY 

С Lc STATE ZIP 
PHONE NUMBER 


Wnite: Coefficient Systems Corporation 

611 Broadway, New York, N.Y. 10012 

or call (212) 777-6707 ext 415 || 
„БАХ: (212) 228-3137 TELEX: 6503156498 


ко VIERM/220. VIERM М ond ҮТЕРМ 4010 fro Cosio Syiteres Corporoton 


| 
| 
| 
| 
| 
| 
ADDRESS | 
| 
| 
| 
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append function lets you copy to an unopened document; à 
retrieve function enables you to do the opposite, add the 
contents of an unopened document to the current file. 

WordPerfect lets you view formatting codes in a separate 
window at the bottom of the screen, a useful feature in laying 
out complex documents. 

You can perform many file-management chores from 
within the program, eliminating the need to return to the 
Finder when you want to delete, copy, retrieve, or rename 
files and folders. You can also view unopened files and 
perform text searches on words or phrases. 


—Jeff Merron 
An Assembler that’s Better 
and Faster than MASM? 
The Facts: 
Optasm Requirements: 
$195 IBM PC, XT, AT, or 
compatible, DOS 2.0 or 
SLR Systems higher, and 128K bytes of 
1622 North Main St. memory. 
Butler, PA 16001 
(412) 282-0864 
Inquiry 852. 


O ptasm has one goal in life: to be better than Microsoft’s 
Macro Assembler (MASM), the definitive IBM PC 
assembler, Now, when I say better, I don’t mean just faster. 
Optasm seeks to make your job easier. 

Say you've written a patch of 8088 code that ends with a 
comparison and a conditional jump to another patch of code 
you've eyeballed as being just inside the magical 127-byte 
limit. But you run it through the assembler and find that the 
jump's destination is 132 bytes away, so you've got to go 
back and recode the conditional jump into its opposite (i.e., 
turn a JNZ into a JZ) followed by an unconditional jump. This 
scenario wil] never happen with Optasm: It automatically 
generates a conditional/unconditional jump pair for 
conditional branches whose distance you've underestimated. 

There's lots more goodies. Optasm won't sneak in NOP 
instructions for forward references, it will replace some 
instructions with shorter and faster equivalents where it 
deems appropriate (LEA with a MOV instruction, for example), 
and it lets you define local labels within procedures, so you 
don't have to contrive a unique name for the destination of 
something like a trivial loop. 

There's a price to pay for all this wonderfulness: Optasm 
does not support the 80386, will not generate pass 1 listings, 
does not generate CodeView local symbols, and costs $195. 
The pass 1 listings issue isn't much of one, since you're 
usually generating a pass 1 listing to find phase errors, which 
Optasm does not permit. 

To verify Optasm's claims of superior speed and output 
code efficiency, I ran an informal test. I assembled a source- 
code file of about 16K bytes on a 10-MHz IBM PC AT clone 
using both Optasm and MASM 5.0. Optasm completed it in a 
little over a second; MASM required over 5 seconds. Also, 
Optasm generated code that was about 30 bytes smaller than 
MASM’s output. I couldn't measure any difference in the 
execution time—though it was nice to see that Optasm did in 
fact generate object code that was compatible with the linker 
and executed without a hitch. 

—Rick Grehan 
continued 


From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 


But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. Thats why Aztec C 


Systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec C. 
Plus information on support soft- 
ware, extended technical sup- 
port options, and all of the 
services and specialized sup- 
port that you may need when 
you're pushing your software to 
the limits and ... beyond. 


MS-DOS Hosted ROM Development Systems 
Host + Target: $750 Additional Targets: $500 


Targets: 

e 6502 family 

e B080-8085-ZB0-2180-64180 

e 8088-8086-80186-80286/8087-80287 
е 68000-68010-68020/68881 


Components: 

ә C compiler tor host and target 
e Assembler for host and target 
ө linker and librarian 

© Unix utilities make, diff, grep 
* Unix vi editor 

ә debugger 

e download support 


CQD.. VISA, MasterCard, Amancan Ex- 
press, wire (domestic and international), and 
terms are available One and two day deliv- 
ery available for all domestic and mosi 
international destinations 


Circle 171 on Reader Service Card 


Features: 

e Complete development system 

е Fast development times 

€ Prototype and debug non-specific 
code under MS-DOS 

e Compilers produce modifiable 


assembler output, support inline 
assembly, and will link with assembly 
modules 

e Support tor INTEL hex, S record, and 
other formats. 

e source for UNIX run time library 

e processor dependent features 

e source for startup 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


€ one year of updates 


| Aztec C Micro Systems 

| Aztec C is available for most micro- 
computers in three configurations: 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 


Aztec C68k/Am .... Amiga 
source debugger—optional 


Aztec C68k/Mac ... Macintosh 
MPW and MAC 1! support 


Aztec C86 ......... MS-DOS 
source debugger * CP/M libranes 


The followng have special pricing and 
configurations. Call for details. 


Aztec C68WAt..... Atari ST 
СР/М-80 


“"еттепаеаезяаввевеа 


Standard System 
e C compiler | 
è Macro Assembler 

e overlay linker with librarian 

e debugger 

e UNIX and other libraries 

e utilities 


Developer System .............. $299 | 
e all Standard System features 
è UNIX utilities make, diff, grep 
ө UNIX vi editor | 


Commercial System ............ $499 | 
€ all Developer features 
€ source for run time libraries 


Aztec C is available on a thirty-day money back guarantee Call 
now and find out why over 50,000 users give Aztec C one of the 
highest user-satisfaction ratings in the industry. 


Call 1-800-221-0440 
In NJ or outside the USA, 
call 201-542-2121 


Telex: 4995812 Fax 201-542-8386 
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Turbo С is the trademark of Borland Inc. 


Quick C is the trademark of MicroSoft Inc. 
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HOTKEY 

A complete set of Terminate 
Stay Resident (TSR) functions that 
help you to write reliable ‘pop-up’ 
programs. 


Now you can make your 
programs ‘Sidekickable’. Two 
example programs are included, 
a ‘pop-up Calculator’ and a pop- 
up ‘Critical Error Handler’. 


The Hotkey toolkit handles all 
floating point functions іп resident 
mode. 


The 32 page manual includes 
an interesting discussion of the 
origin and history of 
undocumented MS-DOS function 
calls, together with a full 
explanation of the theory and 
practical use of TSR’s. 


Only $49.95! State Turbo C or Quick C version ) 
COMMS 

Do you need to incorporate 
serial communications into your 
applications? Yes! Then get this 
inexpensive but highly 


professional COMMS toolkit from 
Zortech Inc. 


Look at the list of features: 
Xmodem, Kermit and ASCII file 
transfer, Hayes modem control, 
VT52, VT100 and ANS! terminal 
emulation, supports up to 8 serial 
ports, speeds up fto 19.2k baud 
rate and higher. 


Two demonstration programs 
are included, MINICOM and 
MAXICOM (like Procomm) 
together with the 120 page 
manual and full source code FREE! 


Only $49.95! (State Turbo C or Quick C version) 


GAMES 


Have you ever wondered how 
fo write а chess program? Now we 
reveal the secre? algorithms and 
techniques of the masters with this 
dynamic Games toolkit. 

The package comes complete 
with the full source code to three 
ready to play games of strategy — 
Chess, Backgammon and Wari 
(an ancient African game). 


A comprehensive 
150 page manual 
is provided giving anin 
depth look at the ans 
structure and program. 
design of such 
'Strategy Games’. 


Only $49.95! 


(State Turbo C or 


Quick C venio | 
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ORDER HOTLINE 800-848-8408 
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TOOLKITS FOR 


SUPERTEXT 

This is not simply an ‘Editor’ 
toolkit, but a full-blown, 
‘WordStar’ compatible 
wordprocessor with the full 
source code. 


As well as all the norma! 
editing functions, you will also 
find 'dot" commands and full 
printer control. The SuperText 
toolkit handles files of any size 
and allows full on-screen 
configuration. 


Do you need to incorporate a 
wordprocessor into your 
application? Yes! Then get the 
SuperText toolkit complete with 
full source code and 150 page 
manual now! 


Only $49.95! (State Turba C or Quick C vernon.) 


PROSCREEN 

Generate high quality data 
entry screens with the Pro-Screen 
— Screen Designer and Code 
Generator. 


You can draw the data entry 
screen, define the input fields, 
define the input criteria, set screen 
colors and attributes, draw single 
or double lines, make boxes — 
press a few buttons and ‘hey 
presto’ Pro-Screen generates 
the C source code for your 
application! 


Professional applications 
programmers will find this 
versatile utility and it’s associated 
functions invaluable. 


Comes complete witha 
substantial 78 page manual and 
demo programs. 


Only $49.95! (State Turbo C or Quick C verson ) 
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ZORTECH Inc. 361 Massachusetts Ave, Arlington, МА 02174 
Orders & Enquiries Tel: (617) 646 6703 


TURBO С & QUICK С 
from ZORTECH INC. 


WINDOWS 

Add super-fast text screen 
handling to your applications 
with the WINDOWS library from 
Zortech Inc. 


Give your applications the 
professional look — with instant 
zooming and exploding windows. 
incorporate drop-down menus 
and Lotus style menus with our 
easy to use functions, 


Automatically handles 
memory saving and buffering of 
window text. Use any number of 
overlapping windows in yaur 
applications. Write to any 
window, read from any window, 
close any window, pull any 
window to the top. 


Over 55 functions together 
with a big 85 page manual and 
remember, you get the full source 
code. 


Only 549.95! (State Turbo C or Quick C verson ] 


\ 
МЕМ" c VIDEO 


Ш Now learn C the easy way! 

B Get the ‘Complete C Video 
Course’ Бот Zortech те. 
together with our big 365 
page workbook. | 
Ten 1 hour tapes- 36 lessons! | 
Easy to follow course, you gat | 
an excellent introduction to 
fhe C langvage. 

Takes you step-by-step up to 
the intermediate and 
advanced levels. 

Ш Teach yourself at home or the 

office — at your own 


Ҹә +229505 $199. 95 


а = ж - ъ ш "m 
A à B " b а & + 


4 9 Xo & Fae + 


sk & Y & я ак 


лжи 


ZORTECH 


SS 


These give you 
high-performance 
personal computers. 
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COMPAQ personal computers offer far more than advanced, 
high-speed microprocessors. Each offers a combination 
of innovative features which work with the processor to 
maximize overall system performance. So there's nothing 
to slow you down. 

Take system architecture, for example. The COMPAQ 
DESKPRO 386/20 and COMPAQ PORTABLE 386 are built 
around an advanced 32-bit concurrent bus architecture 
which exploits the speed of the computers' 20-MHz 80386 
microprocessors. Two buses—one for memory and one for 
peripherals—eliminate information bottlenecks, allowing 
each component to run at its maximum speed. This ensures 
the highest system performance without sacrificing compat- 
ibility with industry-standard hardware and the world's 
largest library of business productivity software. 


"Based on an independent study of major brands. COMPAQ", COMPAQ DESKPRO 385" and COMPAQ DESKPRO 286" are registered trademarks of Com 
Corporation. *Reglatered U.S. Patent and Trademark Office. COMPAQ DESKPRO 386/2094. COMPAQ PORTABLE 386™ and COMPAQ PORTABLE П 
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Similar performance enhancements аге engineered 
into each subsystem of every COMPAQ personal computer. 
Each component is then individually, yet designed 
to work as part of the total system. 

For instance, COMPAQ Fixed Disk Drives deliver 
both high capacity and high performance. You can install 
up to a 300-megabyte fixed disk drive in the COMPAQ 
DESKPRO 386/20 and up to a 100-megabyte drive in the 
COMPAQ PORTABLE 386. More importantly, you can get 
to that data almost instantly thanks to some of the indus- 
try's fastest access times—averaging less than 30 millisec- 
onds. When you combine this speed and capacity with 
disk caching, the result is the highest-performance stor- 
age subsystem in the industry. To take it one step further, 
Compaq helps you protect that data with internal high- 


Computer 
are trademarks of 


Compaq Computer Corporation. ІВМ“ is в registered trademark and ТЕМ PS&/2™ ia a irademark of International Business Machines Corporation. [ntel" is a registered 


trademark of Intel Corporation. ©1988 Compaq Computer Corporation. All rights reserved, 
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the highestperformance 
ersonal computers. 


COMPAL 


speed fixed disk drive tape backup systems. 

Another graphic example of Compaq total system 
performance comes from the COMPAQ Video Graphics 
System. This system supplies VGA graphics with high- 
resolution COMPAQ Color and Monochrome Monitors 
along with speed enhancements from the COMPAQ Video 
Graphics Controller Board. When the board is used in a 
16-bit slot, it makes screen updating 50% faster than the 
IBM* PS/2™ Video Graphics Array and other compara- 
bly equipped systems. 

Uncommon performance innovations like these are 
common to all COMPAQ desktop and portable personal 
computers. That's clearly why each one is the best in its 
class, and why together, they represent the most powerful 
line of personal computers in the world. That's also why 


Compaq consistently earns the highest performance and 
quality ratings from computer experts. And unsurpassed 
satisfaction ratings from computer users: 

Any computer can use a fast microprocessor. But it 
takes high-performance subsystems surrounding the proces- 
sor to achieve the highest system performance in the world. 
The kind achieved by Compaq. 

For more information and the location of the Authorized 
COMPAQ Computer Dealer nearest you, call 1-800-231-0900, 
Operator 49. In Canada, 1-800-263-5868, Operator 49. 


LOMPAL 


It simply works better. 
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PRODUCT FOCUS 


Word Processors 
for Desktop Publishing 


Can any top-of-the-line MS- 
DOS word r do desk- 
top publishing? Theoretically, 
yes. Ever since word processors 
came into being, their manufac- 
turers have been ing them 
with successive versions— not 
redesigning them, but piling new features 
on top of what they originally fashioned. 
Many present-day packages can do a lot, 
but in a few cases, this “add-on” phi- 
losophy has created monsters. Some of 
them now require over 20 disks to run, 
and users must try to wade through a huge 
set of manuals. 

Despite efforts that have been made, 
though, es still a big gap between 


desktop pub (DTP) and word pro- 
cessing. At ees ‘s what I’ve gleaned 
from a review of 10 leading MS-DOS 


word-processing packages, selected for 
their claims to have DTP-like features. 
The manufacturers state that these pack- 
ages can, at the very least, support multi- 
ple fonts within a document. That fact 
was borne out in my evaluations. 


The Gap 

DTP was developed to enable people and 
companies, not necessarily professional 
printers, to produce material similar to 
that appearing in books and magazines. 
DTP gives nonprofessionals the ability to 
visually combine text and graphics on the 
same page and see the result before it is 


printed. 

To fulfill this mission, DTP packages, 
such as Xerox's Ventura Publisher and 
Aldus's PageMaker, must be able to fur- 
nish the same typographical characteris- 
tics that a print shop can supply. Such 
features (see the text box “True Desktop 
Publishing" on page 108) include: 


ы IN selection 
text 
. e WYSIWYG (what you see is 
what fm get) display 
е ruling lines 
e graphics integration 
* column formatting 
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Lamont Wood 


Advanced packages can do 
some desktop-publishing functions, 


but a gap still exists 


In the least-case scenario, you should 
be able to see these features on the screen 
as you use them so that, as you create 
your document, you will know what your 
printed page will look like. This kind of 
representation is called WYSIWYG— 
pronounced "whizzy-whig." Without 
the benefit of WYSIWYG, you can't do 
layouts— you'll have to settle for imple- 
menting your needs by programming. 
Graphics design is tricky enough without 
interposing a user-indifferent computer 
between the designer and the product. 

Generally, DTP software now avail- 
able offers WYSIWYG graphics, either 
pictures or drawings in selected formats. 
You compose these with a graphics pro- 
gram or digitize them with a document 
scanner and add them to the page. DTP 
programs also should be powerful 
enough to make the text format wrap 
around a picture. The picture is shown on 
the screen as just another part of the doc- 
ument, faithful within the limits of the 
available resolution. 

These features let you prevent fatal 
errors or problems creeping in by default. 
It's heady stuff. On the other hand, DTP 
software usually lacks all but the most 
rudimentary text-generation tools. 

Currently, about all you can do with 
DTP software is to move the cursor 
around and change a few things. DTP 
software assumes you've generated the 
raw text with a full-featured word proces- 
sor; that is, you' vé used a word processor 
that has functions like a spelling checker, 
thesaurus, mail-merge facility, outliner, 
word counter, redliner (i.e., a feature that 
lets you overstrike text and have it invisi- 
ble on the printout), search/replace, on- 
screen math, footnotes, end notes, table- 
of-authorities generator (e.g., lawyers’ 
footnotes), and a document comparer (to 


track ongoing changes). 

The software packages re- 
viewed were tested as word pro- 
cessors and examined for their 
DTP potential. Table 1 shows 
each program's features; table 
2 gives the results of the bench- 
mark tests. 


Display Write 4 Version 1.0 
DisplayWrite 4 is a $495 package from 
IBM, requiring at least one floppy disk 
drive or one floppy disk drive and one 
hard disk drive and DOS 2.1 or higher. It 
needs 310K bytes of RAM for use with a 
hard disk drive and 384K bytes for use 
with floppy disk drives. 

Of course, no one should ever need to 
use anything except IBM products. At 
least, that's the idea you better buy into 
before using DisplayWrite, since the first 
thing you'll discover about it is that it sup- 
ports only IBM printers. 

Display Write gives the impression it's 
intended as a replacement for the type- 
writer. The list of available fonts is 
limited, and they are described in terms 
of pitch (typewriter terminology for char- 
acters per inch) rather than point size 
(printer terminology for character height 
in units of 1/72 inch). The pitches— 
which are 8.55, 10, 12, proportional, 15, 
and 17.1—are broken down into "type- 
styles," each with an ID number. 

The ID numbers actually refer to daisy 
wheels or printer cartridges for various 
IBM printers. You can't, incidentally, 
change pitch inside a line—a severe limi- 
tation for anyone interested in "real" 
DTP, but typical if you're geared to 

ters 


What Display Write puts on your screen 
only suggests what you should get on the 
page. Centered text is not centered on the 
screen, although it is printed that way. 
Changes in pitch, designed to change the 
number of characters that can fit on a 
line, are shown by adjusting the right 
margin. First, though, you have to either 
make a correction within that paragraph 
or use the reformat command to trigger 


reformatting for the specific paragraph. 
The View command only lets you read a 
document without being able to change it 
(so you can refer to old material). 

On the plus side, for those who like 
this mode of operation, Display Write 4 
does use a mouse. But because the screen 
does not utilize the graphics mode, the 
mouse jumps from character cell to char- 
acter cell. The use of a mouse does expe- 
dite cursor movement and gave good re- 
sults on the keystroke benchmark test. 

Other test results are competitive, ex- 
cept for the global search and replace 
test, which operated at about half the 
speed of the average nongraphics system. 

The software bas a spelling checker 
with 125,000 words. It also contains a 
math routine, which is rather clumsy to 
operate since you have to keep referring 
to a menu while you are using it. 

This version of DisplayWrite 4 does 
not let you integrate graphics. It has a 
line-drawing routine, but newspaper- 
style columns are not possible. When the 
documentation refers to columns, it actu- 
ally means tabular lists. However, an 
OS/2 version, DisplayWrite 4/2, with a 
DTP multicolumn-text enhancement has 
been announced but was not available at 
press time. 

Most of Display Write 4's special fea- 
tures are indicated with extended ASCII 
characters—superscript is an up arrow, 
for instance. In normal mode, these char- 
acters appear only when the cursor is on 
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them, an eerie feeling because at no other 
time are you able to see them. 

You may call it a gimmick, but this 
product has at least one unique feature— 
integration with the IBM voice communi- 
cations operating subsystem. With the 
proper audio hardware interfaced to your 
computer, a spoken message can be re- 
corded and placed inside the document, 
where its presence is shown by a musical 
note. When you place the cursor at that 
point, it triggers the recording. 

Although DisplayWrite 4 is a solid 
word processor, it is comparably over- 
priced and underfeatured. Its main attrac- 

continued 
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The Testing Procedure 


ach package was tested on the same 
4 computer: an Eagle PC/XL with a 
plain vanilla 4.77-MHz 8088 CPU, 
640K bytes of RAM, a 20-megabyte 
hard disk drive with a 65-millisecond 
access time, a Hercules monochrome 
graphics display, and a Logitech Serial 
Mouse. Output was tested with Quad- 
ram's QuadLaser printer, emulating a 
Hewlett-Packard LaserJet Plus with the 
B-font cartridge. B's fonts are 12-point 
Courier (typewriter style); 14-point 
Helvetica; 10-point normal, bold, and 
Times Roman italic; and 8-point Times 
Roman normal. 

The software was used to process two 
files: One contained 4000 words, and 
the other was a single page of three para- 
graphs. The 4000-word file was used as 
a test to determine load, save, conver- 
sion, search and replace, formatting, 
and printing speeds. The results indicate 
whether the system is cumbersome or 
swift. Also instructive is the cursor test 
that measures the time it takes to scroll 
from the top to the bottom of a refor- 
matted document. This operation is de- 
signed to tell you whether the system 
feels fairly responsive or as if molasses 


tion is those three blue initials on the 
cover. 


MASS-11 Version 7B 

This strangely named $395 package re- 
quires a hard disk drive and 384K bytes of 
RAM. While the manual says that DOS 
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has been poured into it. 

While making a series of editing 
changes to the single page of three para- 
graphs, total keystrokes were counted— 
not only the keystrokes necessary for the 
editing tasks, but also the keystrokes 
necessary to traverse the text between 
tasks. Every effort was made to use all 
applicable keyboard shortcuts offered by 
the software. The two packages that 
used a mouse thus benefited because one 
mouse movement, no matter how far, 
was counted as one keystroke. 

Cursor keys were not continuously 
depressed to move a great distance. 
They were depressed separately for each 
line or space. Mice aside, the keystroke 
count is a good indication of a software's 
sophistication—the fancier programs 
had more keyboard shortcuts and thus 
fewer keystrokes. 

I also examined the packages for their 
use of fonts, proportional text, graphics, 
the ability to draw lines and boxes on the 
page, newspaper-style column format- 
ting (important for doing newsletters), 
degree of WYSIWYG, and other aspects 
related to DTP. The packages are dis- 
cussed in alphabetical order. 


3.1 or higher is required, it loaded and 
ran fine under DOS 2.11. MASS-11] is 
the microcomputer equivalent of soft- 
ware that its maker sells for the DEC 
VAX minicomputer, a fact that explains 
the hard disk drive requirement. 

A list of fonts—each with an ID num- 


Photo 1: While, for true WYSIWYG, desktop publishing emphasizes the on-screen inclusion of graphics images, word- 


ber—is assigned to your printer during 
the installation procedure, and you can 
view the list through a separate, external 
printer facility. To change a font, you just 
type a command into the text. If you input 
<FO=2>, for instance, it means, with the 
LaserJet B cartridge, change to 14-point 
Helvetica. 

The screen shows no immediate reac- 
tion to font changes. However, if you run 
the text through MASS-11's hyphenation 
facility, it emerges with the line lengths 
adjusted so that a line of the specified font 
text fits within the margins you chose. In 
other words, the right margin changes to 
accommodate however many characters 
now fit on the line. Likewise, to see the 
line length as it will be for proportional 
text, you run the text through the hyphen- 
ation facility, a process that adjusts the 
line length for your font size. 

You can draw lines with a follow-the- 
cursor routine, and a box-expander fea- 
ture operates just by moving the cursor 
diagonally. If you have a laser printer, 
you can embed commands to draw boxes 
and lines of various line widths to your 
specifications. With PostScript, you can 
do this with circles and arcs. 

MASS-11 uses screen graphics, but I 
saw little evidence of this feature, except 
when using superscripts or subscripts and 
when drawing scientific equations, sorne- 
thing MASS-] I emphasizes. In this situa- 
tion, what you see is indeed what you get. 

Graphics can be imported from a $495 
companion product, called MASS-11 
Draw; Lotus PIC; Hewlett-Packard 
Graphics Language; and encapsulated 
PostScript files. You insert the name of 
the graphics file, along with its dimen- 


continued 


processing software has not quite made the leap. Although some word-processing packages, like MASS-11 on the right, allow the 
sizing and cropping of picture files, graphics integration generally means that space is left by embedded commands in the 
document for the insertion of graphics at printing time. On the other hand, desktop-publishing software often integrates the 
graphics with the text on the screen, as in the Ventura Publisher screen on the left. 
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WORD PROCESSORS 


Table 1: All these word processors offer ways to dress up your documents. Besides general features, this table includes 
categories that show each program's desktop-publishing-like features. 


Name Version Price Format Documentation Language Operating Memory 
system requirements 
DisplayWrite4 1.0 $495 5 5%-inch 3 manuals/ N/A DOS 2.1 310K bytes of RAM 
disks 422 pages total or higher for a hard disk drive; 
384K bytes for floppy 
disk drives 
MASS-11 7B $395 10 5'A4-inch З manuals/ Pascal, assembly DOS 3.1 384K bytes of RAM 
disks 506 pages total language, and or higher 
FORTRAN 
Microsoft Word 4.0 $450 53угапсһ 5 manuals/ C and assembiy DOS 2.0 256K bytes of RAM 
disks 884 pages total language or higher 
MultiMate 1.0 $565 — 63Ve4nch 9 manuals/ N/A DOS 2.0 384K bytes of RAM 
Advantage I! апа 115%- 1025 pages total for 5¥%a-inch 
inch disks disks; DOS 
3.2 for 3Va- 
inch disks 
OfficeWriter 5.0 $495 75%-псһ 3 manuals/ C and assembly DOS 2.0 256K bytes of RAM 
disks 390 pages tota! language or hugher 
батпа Мога ім 1.1 $595 135'44nch 2 manuals/ C and assembly DOS 2.0 512K bytes of RAM 
disks 530 pages total language or higher 
SmartWord 3.1 $395 115%-inch 1 manual/ C DOS 2.0 230K bytes of RAM; 
($895 disks 180 pages: or higher 294K bytes with 
tor Smart- for SmartWare, spelling checker 
Ware) 4 manuals/ 
635 pages total 
WordPertect 4.2 $495 — 65VW-inch 3 manuals/ Assembly DOS 2.0 256K bytes of RAM 
disks 635 pages total language or higher 
| WordStar 3.0 $495 215 4inch 5 manuals/ N/A DOS 2.0 384K bytes of RAM, 
2000 Plus ` disks 984 pages total or higher 512K for graphics 
XyWrite 3.52 $445 55-inch 4 manuals/ Assembly DOS 2.0 384К bytes of RAM 
lit Plus disks 1020 pages tota) language or higher with speller; 256K bytes 
without 


sion (see photo 1), and the software 
leaves enough room on the page for it 
(but the picture does not appear on the 
screen). MASS-11 does include a facility 
for trimming, scaling, and rotating the 
graphics. Again, the picture does not ap- 
pear on the screen. The manual urges you 
to first print it out for reference purposes 
before you fiddle with it. 

You can format text as newspaper col- 
umns, but the columns cannot be shown 
side by side on the screen. You can see 
them lined up, however, with a special 
preview command, where printer output 
is directed to the screen. 

MASS-1] does not use a mouse. How- 
ever, the Num Lock key toggles the nu- 
meric keypad between two states: stan- 
dard cursor controls and a set of keyboard 
shorthand functions. In normal mode, 
the program operates with straight cursor 
functions. With the Num Lock key set, 
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you can go forward or backward by word, 
sentence, line, tab, or paragraph. Also, 
in the toggled mode, certain keys assign 
underlining, boldfacing, and uppercasing 
and paste previously saved text. Cutting 
text has to be done separately. 

Using the numeric keypad is fairly 
easy—as long as you keep your eyes on 
the keyboard template rather than on the 
keyboard. This information is buried 
deep in the manual, however, and I got 
startling results until I learned to pay con- 
stant attention to the state of the Num 
Lock key. 

Included in this package are many 
other keyboard shorthand features that, 
all else remaining equal, would have re- 
sulted in the lowest keystroke count of the 
nonmouse packages. Unfortunately, it 
cannot impose superscripts or subscripts 
on existing text (a keystroke-test cri- 
terion). When you need a superscript or 


subscript, you have to retype text and de- 
lete the old text—efforts that add about 50 
keystrokes to the count. 

Among this package's other features 
are outlining, redlining, indexing, table- 
of-contents and table-of-authorities gen- 
eration, and a spelling checker with 
100,000 words. Also, it includes an in- 
teresting on-screen math function, where 
you can move the cursor from number to 
number and—using the math function 
keys—add to, subtract from, multiply by, 
or divide by the number the cursor is on. 

The depth of this little-known system 
was a real surprise to me, although its un- 
conventional use of the numeric-pad key- 
board layout may make it more appealing 
to those who already use MASS-1 1 on the 
VA X. Version 8A is due out about May 1. 
According to the manufacturer, this up- 
date will have enhanced WYSIWYG ca- 
pabilities, including a review mode and 
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Ф Yes 
O No 

Megabytes System configuration Mouse PostScript WYSIYWG Import Line Newspaper 
on hard disk preview art drawing columns 
1.5 А minimum of 1 360K-byte (or 1,2- о O O O э О 

megabyte) floppy disk drive or 

1 floppy disk drive and 1 hard disk drive 
3.4 Hard disk drive O © О ө ə © 
1.8 2 floppy disk drives or э ® © m 9 Ф 

1 floppy disk drive and 1 hard disk drive | 
3 2 floppy disk drives or О О О О ® ® 

1 floppy disk drive and 1 hard disk drive 
2.1 2 floppy disk drives or O O O О э © 

1 floppy disk drive and 1 hard disk drive; 

a hard disk drive is recommended 
1.4 2 floppy disk drives, О О Greeked e © © 

1 with 1.2 megabytes available 
2.2 2 floppy disk drives or о O O © ^ О 

1 floppy disk drive and 1 hard disk dnve 
1.8 2 floppy disk dnves or О - О о э © 

1 floppy disk drive and 1 hard disk drive 
4.4 2 floppy disk drives or О © © © 9 © 

1 floppy disk drive and 1 hard disk drive 
0.9 1 or 2 floppy disk drives; %) ө О о 9 e 


a hard disk dnve is recommended 


support of print graphics at printer type- 
setter resolution (up to 2500 dots per inch 
depending on your printer). 


Microsoft Word 4.0 

Microsoft Word 4.0 costs $450 and re- 
quires at least two floppy disk drives, 
256K bytes of RAM, and DOS 2.0 or 
higher. 

You can change fonts within a line, but 
the line widths do not change unless you 
elect to see the output in "printer dis- 
play" mode. For the LaserJet, Word dis- 
plays a list of fonts, all of which you are 
free to try to use. The software does not 
keep track of what's installed in your 
printer. You have to do that and limit 
yourself to the fonts that are actually in 
the printer. 

LaserJet interface software works by 
transmitting a list of font attributes to the 
printer rather than a font ID number. If 


the font's description matches a font resi- 
dent in the LaserJet—either in a cartridge 
or downloaded from the computer—it's 
used. Otherwise, the LaserJet invokes 
whatever font it has that's closest to the 
description. This is a big caveat with 
Word. "Know thy printer," or you may 
be surprised at the looks of the output. 
Word's manual advises against using 
the space bar to align columns when you 
want proportional text. You should use 
tabs instead. If the space bar is used, 
what you see may not be what you get. 
The extent of this program's line- 
drawing capability is a simple follow-the- 
cursor routine. However, Word does have 
a feature that lets you automatically en- 
close selected paragraphs in boxes or 
straddle the paragraphs with ruling lines. 
Interestingly, Word has a dual person- 
ality: one based on a graphics screen and 
one based on a text screen. You can tog- 


gle between the two—and you'll want to. 
The scroll test took 10 times longer in 
graphics mode than in text mode. For- 
matting operations that are essentially in- 
stantaneous in text mode take about 4 sec- 
onds in graphics mode because the screen 
has to be repainted. According to Micro- 
soft, though, with an IBM CGA monitor 
and a fast processor, graphics mode can 
actually be faster than text mode. 

With the graphics screen, the mouse is 
easy to use. Unfortunately, though, with 
its use, everything else slows to a crawl. 
In text mode, the mouse cursor, while 
usable, shows up as a ghostly square that 
jerks between words. 

Aside from making the mouse control 
more precise, Word uses the graphics 
mode only to show superscripting or sub- 
scripting with half-size characters, ital- 
ics, double underlining, overstrikes, and 
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True Desktop Publishing 


hat constitutes true DTP? For 

laying out and producing pages 
that combine text and graphics in the 
most aesthetic way possible, a software 
package needs to have several specific 
features. 

To create titles and headlines, the 
DTP software must have a font-selection 
feature. A font is a combination of a par- 
ticular typeface and size. Unless the text 
is going to look like typewriter output 
does, it also has to be proportional—so 
that the letters W and i take up radically 
different amounts of space on the line of 


type. 

Another factor having to do with fonts 
is kerning, which is a method whereby 
spaces between letters are allowed to 
overlap in certain ways depending on the 
configuration of the adjacent letters. 

Ruling lines (of various widths) are 
used to separate columns; boxed text is 
used to highlight the material, frame a 
page, and create other special effects. 
Graphics integration allows externally 
created graphics or digitized pictures to 
be included on the page—even at the 
preview stage. 


other typewriter-like enhancements. 

Through the usual method of assigning 
a filename and appropriate measure- 
ments to a blank area on the page, you can 
incorporate graphics into the document, 
but they show up only when a page is 
printed. You do not see any evidence of 
the graphics or commands on the screen. 

Word can import any kind of graphics 
“print file," as long as that file doesn't 
reset the printer, send out linefeeds or 
formfeeds, or use about a dozen specifi- 
cally prohibited PostScript commands. 
When I tried to incorporate graphics into 
some of my material, however, the graph- 
ics kept turning up on a separate page. To 
preclude this glitch, says the company, 
you must purchase a companion product 
called PageView, which sells for $49.95 
and runs under Microsoft Windows. 

When formatting in newspaper col- 
umns, only one column is shown on the 
screen, even in printer display mode. 
Word does, however, let you print in 
columns. 

Disappointingly, the help messages 
are not contextual—you have to wade 
through the same menu each time—and 
the manual’s index does not always give 
you the right page number. The instruc- 
tions for converting a word-processing 
file into ASCII just didn't work. Micro- 
soft called it a “reported error.” 
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Newspaper-style column formatting 
requires multiple columns to be placed 
on a page, with the text at the bottom of 
one column running to the text at the top 
of the next. 

Special characters include copyright, 
trademark, and legal citation symbols, 
as well as other common symbols that 
would be found in a print shop but not on 
a microcomputer keyboard. 

With these tools, people can create 
materials that range anywhere from 
fancy personal letters to newsletters to 
brochures to actual books and maga- 
zines. 

The pervasiveness of DTP has al- 
ready reached the point where an experi- 
enced user can pick up an industrial 
newsletter and deduce with which soft- 
ware it was produced. 

Many print shops now are offering 
typesetting through the PostScript page- 
description language. This means you 
can use DTP to create your document 
utilizing 300-dot-per-inch laser-printer 
output as the "proof copy." Then you 
can transmit the PostScript file to the 
typesetter as "camera-ready copy." 


The program also includes a whole raft 
of top-of-the-line word-processing fea- 
tures: footnotes, form generation, boiler- 
plate, indexes, math, sorting, a spelling 
checker with 130,000 words, hyphen- 
ation, spreadsheet insertion, tables of 
contents, and a thesaurus with 15,000 
root words. 

Word embodies the typewriter-emula- 
tion approach to a full-functioned, pro- 
fessional word-processing system. This 
also means it's a long way from DTP. If 
your needs are conventional, Word is a 
very good package. 


MultiMate Advantage II 1.0 
MultiMate costs $565 and requires 384K 
bytes of RAM, DOS 2.0 for 5'4-inch 
disks, and DOS 3.2 for 34-inch disks. A 
hard disk drive is recommended. 
MultiMate does not use a mouse, but 
you are able to do nearly everything in 
two ways: with pull-down menus or key- 
stroke combinations. The keystroke com- 
binations are faster. MultiMate suffered 
in the keystroke benchmark test because, 
after translation, the test file had a mar- 
gin set to the length of the first line. The 
margin had to be moved to the right by 40 
spaces, and there is no shortcut way to 
move the margin marker in this situation. 
The manual actually consists of six 
booklets in a binder—separate installa- 


tion booklets for 314- and 5 %-inch disks, 
basic editing, a tutorial, and applications 
and printer guides—plus three reference 
manuals: a genera] manual, advanced 
topics, and one covering On-File, a com- 
panion database product. The indexes of 
some of these booklets cross-reference 
each other—and some do not—leaving 
you with no central reference point. As a 
sort of trade-off, though, MultiMate of- 
fers the largest keyboard template I've 
ever seen, and it is one of MultiMate's 
useful features. 

To change fonts, you type А1%-С, 
which inserts a Pt symbol in the text. At 
this point, pressing the question-mark 
key gives you a list of available fonts. 
Then you type a letter identifying the font 
you want. 

In MultiMate, the left margin 1s set in 
terms of character widths, so changing a 
font inside a paragraph (if it also changes 
the pitch) can result in a left margin as 
ragged as an unjustified right margin. 
This condition occurs because the char- 
acter widths used to count the margin 
have suddenly changed size. Since the 
screen pitch never changes, though, you 
must remember to change the left margin 
when you change the font. 

There is a line-drawing function, but 
no use of graphics and no way to print 
graphics files. Newspaper columns can 
be handled, but formatting and printing 
them took more than twice the normal 
amount of time—3' minutes versus 1% 
minutes for the faster programs. 

MultiMate, however, can convert doc- 
uments created with 12 different word- 
processing formats. Among its other use- 
ful features are a 110,000-word spelling 
checker, a thesaurus with 40,000 root 
words, a minidatabase, math for rows or 
columns of numbers, table-of-contents 
generation, and support for 400 printers. 
It does not have indexing capabilities. 

Very fast and very slow speeds show up 
in the 4000-word-file benchmark tests 
run on MultiMate. Scrolling and file con- 
version are slow. Loading and saving 
happen immediately, and search and re- 
place is very fast. A preview mode is 
available to check pagination, footers, 
and headers, but it takes more than a min- 
ute to repaginate after reformatting, 

MultiMate is a fairly full-functioned 
word processor, but it still lacks the red- 
line function. The program, though, is 
still firmly rooted in the typewriter- 
emulation world. 


OfficeWriter 5.0 

OfficeWriter costs $495 and requires 
256K bytes of RAM, DOS 2.0 or higher, 
and two floppy disk drives (or a hard disk 
drive if you use the thesaurus). 


continued 


LaserJet font Nirvana. 
Or your $99.” bac 


Witness a LaserJet miracle. 

Glyphix generates a dazzling variety of 
downloadable fonts from a set of four flexible 
typeface outlines. 

Working with your PC, Glyphix makes - 
creating a font as simple as picking an effect Bitstream 


from a menu. Select sizes from 6 to 60 point. 
FONTS TO 60 POINT 


Choose from 14 different weights. Portrait or 
landscape. Condensed. Expanded. Slanted. : 

Patterned. Shaded. The possibilities? Mil- 

lions of them. decide chant 


Microsoft Word, WordPerfect, DEGREES OF BOLD | 
Glyphix and our font managers: 
a match made in heaven. 

Let our font managers free you from the 
Purgatory of using fonts with Microsoft 
Word* and WordPerfect*. Sorting through 
PRD files and printer drivers is a thing of 
the past. 

Our managers build fonts right into Word 
and WordPerfect, giving you the freedom to 


change font as often as you like. Best of all, Let the Glyphix Basics lead you through the pearly gates. 
the font managers use Glyphix to create and The Basics is a collection of four Chancelor is a decorative face 
download your fonts automatically, liberating typeface outlines, each representing that reflects a cursive handwritten 
megabytes of disk space from font storage. one of the major lettering styles. look. And rounding out the family 
With a Glyphix font set and a font manager, Roman, our version of Times is Rockland, a versatile square serif 
you have an army of fonts at your fingertips. Roman®, is a classical serif face that font that commands attention in 

If you're using Aldus Pagemaker® or Ven- has become a standard for body headline and body copy. 
tura Publisher®, you re ready to use Glyphix. сору Helvette, our version of The Glyphix Basics. The Glyphix 
(Any package that can read HP soft fonts Helvetica*, is a modern sans serif Рогі Managers. Products that give 
can manage Glyphix fonts.) face designed for presentations and your documents a look of celestial 

headlines. beauty. Order yours today. 

IX Take me to Heaven! 
| Send me the Glyphix — | 
| LJ Basics for $99.95. Glyphix Basics: [| 
Шш Send me your MS Word Roman | 
i Font Manager for $79.95. Hel д 

Г | Send me your WordPerfect elvette 
| Manager for $79.95. Chance(tir р 
І [| Send те a catalog of all | 
a the Glyphix type Rockland | 
i collections. ң 
| Name. | | = Т Telephone [ 
Ш Address lg 
о State |— Zip. /« ©з j 
i ORDER TOLL FREE: ш { 
| (800) 237-9383 Б! 
re f IN DELAWARE CALL (302) 733-0956 i 
В = SW i include $5.00 shipping and handling for one item. $2.50 each additonal | 
ЕЕ ] item. Mail orders to SWFTE International, Box 5773, Wilmington, DE 19808. 
| Money back guarantee is extended for 30 days from the daté of sale. | 


Software with capability. And credibility. "FSR Эн ЕОР EE a а ee - 
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Table 2: No one package came out tops in all the benchmark tests, but several did well. WordPerfect, MASS-1 1, 
OfficeWriter, and XyWrite scored in the more-than-acceptable range. Due to their use of a mouse, Microsoft Word and 
DisplayWrite 4 won the keystroke contest hands down. (Times are in seconds.) 


Name Keystroke Search/ 

count replace 
DisplayWrite 4 183 114 
MASS-11 247 25 

Microsoft Word 

Text 158 24 
Graphics 158 26 
MultiMate 296 17 
OfficeWriter 263 88 
Samna 273 231 
SmartWord 400 102 
WordPerfect 246 8 
| WordStar 234 38 
| XyWrite 270 18 


| * Formatting in columns not avaiable 
| 4 Less than a second 


Reformat Convert Convert Print in Scroll Load Save 
4K file ASCII WP to columns test WP file МР file 
to WP ASCII 
32 23 39 120° 61 9 3 | 
10 137 117 105 118 5 6 
<1 1 5 160 35 3 6 
4 å 5 160 320 8 8 
<1 160 160 293 63 3 <1 
<1 12 25 70 46 4 4 
58 90 2? 177 74 4 1 
4 7 13 75° 33 12 13 
<1 7 12 90 89 2 4 
3 199 129 230 33 5 7 
<1 1 2 89 33 1 2 


You can select fonts from a list of ID 
numbers assigned to your installed 
printer. Up to 60 fonts can be assigned to 
a printer. The only on-screen indication 
that you have changed fonts is a font- 
change symbol, f. You have no way to 
preview the effects of proportional spac- 
ing and font changes. 

OfficeWriter, like MultiMate, shows 
its typewriter roots—margins are counted 
in character spaces—but the left margins 
of the printed page manage to stay an- 
chored when you change fonts. On the 
other hand, OfficeWriter does not re- 
spond by resetting the right margin—the 
same number of characters remains on 
the line after you change font sizes. You 
have to remember to change the margin. 


Photo 2: ''Greeking, " the 
representation of text with 
shaded bars, is a common 
approach for representing 
full-page layouts in both 
desktop-publishing and 
advanced word-processing 
software. Shown here is a 
page layout with Samna 
greeked text. 
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Since the manuals are well laid out and 
answers are easy to find, the learning pro- 
cess is smooth. An expanding-box func- 
tion lets you "pull" the corners of a box 
around text, and the lines can pass over 
the text without obliterating it. To incor- 
porate graphics into your document, the 
company suggests that you use Office- 
"cue a companion product that costs 

145. 

OfficeWriter's test results are competi- 
tive, except that the keystroke count suf- 
fered because the available keyboard 
shortcuts (jump ahead and jump to line 
number) do not work during the move- 
text or the margin-setting procedures, 
when they are needed. The package does 
newspaper-style column formats. 


Special features include a legal and 
medical spelling checker (as well as a 
standard spelling checker), an 80,000- 
word dictionary, a thesaurus with 40,000 
root words, and a range of conversion 
utilities. 

Generally, the package seemed to live 
up to its name—office word processing. 
But it also lives up to the typewriter- 
emulation limitations of conventional of- 
fice word processing. 


Samna Word IV 1.1 

Samna requires DOS 2.0 or higher, 512K 
bytes of RAM, and two floppy disk 
drives, The package costs $595. 

With Samna we arrive at a word pro- 
cessor with one foot truly in the DTP en- 
vironment. WYSIWYG isn't among its 
list of features, but a zoom command 
shows a full view of the page with the text 
"greeked" ; that is, you can see what the 
page looks like, but you can't read it be- 
cause the text is represented by shaded 
bars (see photo 2). 

Having designated your printer as a 
LaserJet, Samna gives you a list of Laser- 
Jet fonts to chose from: 358 of them in 
all. You can assign 30 fonts (called 
"print-wheel sequences" by Samna—the 
typewriter heritage again) to a printer. | 
picked only six fonts for the B-cartridge 
equivalent, but Samna then filled out the 

continued 


UNINTERRUPTIBLE POWER SUPPLIES 


fully Automatic Operation 
Order — Ship Same Day 
Full One Year Warranty 


t50 Watt to 1600 Watt Models 


TOTAL POWER PROTECTION ‚ 
+ Blackouts — Enables user to operate during complete loss of | | 
power, 
> Brownouts — User 15 protected from low AC voltage below 102 
volts. 
+ Overload Protection — Automatic shutdown In overload situation 
to protect UPS from inverter burnour. Suggested Retail 


Overvoltage Protection — UPS runs on inverter (117 volts) 

when AC voltage exceeds 132 volts. 

* Surges/Splkes — Clamps transients above 200 volts with an 
energy rating of 100 joules or less. 

е EMI/RFI — Three stage filtering Гог clean AC power. 

* Syncronized Sinewave" — Eliminates voltage reversal to input or 


1200 WATT 120 Volt | $1499.00 
your equipment. 
* 1 Millisecond Transfer Time* — This Includes detection and 1600 WATT 120 Volt $1999.00 


transfer so your machine never notices loss of electrical power, 230 Watt Units Also Avallable 


* Two Audible Alarm Levels — Notifles user of battery usage and 
two (2) minute warning. P m. «< 


* LED Display — Informs user of operation mode, power utilized PARA SYSTEMS, INC. 
8 


on AC, plus "Оп Bartery" and battery power status. 
Alarm Silencer — Enables user to silence alarm for quiet con- 


tinued operation during battery operation. [455 LeMay Drive Telephone: 
* Optional Signal Port — Enables UPS to notify computer of joss Carrollton, Texas 75007 (214) 446-7363 


of AC power to allow computer to backup or shur down. 
1-800-238-7272 


*250 маст and 500 watt units offer 4 msec transfer time, PWM wave form. 
FAX: (214) 446-901 1 TELEX: 140275 OMEGA 


| 250 WATT | 120 Мок | $ 359.00 | 
$ 899.00 
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rest with default values. 

Changing fonts (by inserting a “ргіпі- 
wheel change” marker) does not change 
the display or cause Samna to refigure the 
line lengths. Again, you must figure your 
own margins. Changing to a proportional 
pitch, however, causes changes in the 
zoom display—the lines are shorter. Line 
drawing is a simple follow-the-cursor 
routine. 

Some oddities are involved in the edit- 
ing process. Backspacing leaves blanks in 
the line rather than closing up text. Going 
into insert mode drops the text to the right 
of the cursor and down a line, and the text 
reformats when you're finished. There is 
no on-screen indication of superscripted 
or subscripted characters. During pagi- 
nation, Samna asks for your approval of 
each page break. You can avoid this te- 
dium by having it done automatically at 
printout time. Nothing on the editing 
screen—including the line counter—indi- 
cates double spacing. You have to zoom 
to see it. 

Samna can include graphics—in the 
Tag Image File Format bit-mapped image 
standard or those produced by Samna De- 
cision Graphics (available for $450)—in а 
document. It manages this via the usual 
method of embedding a command with 
the graphics filename and its dimensions. 
Only blank spaces with a label are shown 
on the screen. 

Newspaper columns are possible, but 
they are handled rather crudely. You 
must format the text in narrow-enough 
columns so that two rows can fit on a 
page. In the printing procedure, you tell 


Photo 3: When you embed 
the font command in 
WordPerfect text at the 
point where you want the 
change to occur, no visible 
character appears on the 
screen. When it is printed 
ош, however, the printing 
has changed, along with the 
margins if you also changed 
the font pitch. Currently, 
few word processors show 
font changes on the screen. 


Samna to print the text as two columns. 
You can't put both columnar and non- 
columnar text on the same page. 

The keyboard layout takes some get- 
ting used to. Home is Next Word or 
Previous Word. PageUp is Next Sentence 
or Previous Sentence. End is Next Para- 
graph or Previous Paragraph. Print- 
Screen is Go to File. In all, you'll find 
some good keyboard shortcuts, but the 
need to manually traverse the format line 
to set the margin (shortcuts do not work 
during the margin-setting procedure) in- 
creased Samna's keystroke count by 
about 60. Otherwise, it would have done 
very well. 

Other Samna test results are competi- 
tive, except for search and replace. Each 
Find is scrolled to, highlighted, and then 
replaced with a pop—more on the order 
of an arcade game than a word processor. 

Special features include on-screen 
math, a spelling checker with 100,000 
words, footnotes, indexes, table of con- 
tents, forms generation, and special func- 
tions to write math equations (using 
clever combinations of line drawing, 
superscripting and subscripting, half-line 
spacing, and extended graphics charac- 
ters). The software also includes an 8'4- 
by 14-inch clear plastic overlay with a 12- 
pitch grid for designing forms. 

Samna is serious about office use. For 
its somewhat hefty price, though, you'd 
expect to get a thesaurus. And its stab at 
WYSIWYG-greeking—is of little real 
use, except perhaps for getting an ordi- 
nary memo nicely balanced on the page. 

An upgrade, version 2.0, is slated to be 


This is a sample text file. This paragraph shows on the screen in 


Courier font. But when It 13 printed out, 


In Font 2 at 18 pitch. 


It will be printed out 


This paragraph, while ziso showing on the screen іп Courlar font, 
when printed out wlll show up in Font 3 at 18 pitch. 


The Fina! paragraph, іп Courier font on-screen, wI11 print out in 
12 pitch іп font 6. The text із narrower іп 12 pitch because the 
margins were not changed to justify the differance. 
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available this spring. Samna people say it 
will include a 40,000-word thesaurus, 
on-screen graphics and font display, sup- 
port for two additional file formats for 
graphics printing with Lotus PIC and PC 
Paintbrush, a table-of-authority function, 
and support for the Hercules RAMfont. 


SmartWord 3.1 

Smart Word costs $395 by itself and $895 
as part of SmartWare. It requires DOS 
2.0 or higher; DOS 3.1, if used with a 
local-area network. It needs 230K bytes 
of RAM unless it is used with the spelling 
checker, which takes another 64K bytes. 
It will run on two floppy disk drives, but 
a hard disk drive is recommended. 

SmartWord has a unique way of limit- 
ing your use of fonts, which just about, 
but not quite, results in WYSIWYG. 
With the LaserJet, SmartWord offers 10 
optional (or "enhanced" fonts—not the 
fonts inside the LaserJet, but "soft" fonts 
that SmartWord itself downloads. All the 
fonts are 10-pitch monospaced, so what 
you see on the screen is indeed what you 
get on the page, at least in terms of line 
lengths. 

The enhanced fonts available are italic, 
superscript, subscript, strikeout (for red- 
lining), Greek, two sets of box-drawing 
characters, gothic, script, and small 
capitals. 

Two custom fonts also are available so 
you can design with SmartWord's font- 
design function. You may want to do this, 
because SmartWord's fonts use "stroke- 
weights" that are so light I thought the 
printer had run out of ink. Don't get any 
ideas about designing different-size 
fonts—you get only a standard-size char- 
acter cell in which to design each letter. 

The default or normal LaserJet font is 
Courier. Sticking to it will save you time, 
since it takes 3 minutes to download the 
SmartWord fonts. This company has 
solved the problems of proportional spac- 
ing, font sizes, and pitches simply by pre- 
tending they don't exist. 

There is a line-drawing facility, but no 
way to format text into newspaper col- 
umns. Graphics, produced by the busi- 
ness graphics subsystem, can be incorpo- 
rated but not shown on the editing 
screen—although you can see them in a 
separate window as part of the spread- 
sheet software. These SmartWord graph- 
ics do not have to take up the width of the 
page, and text can wrap around them. 
This mammoth system obviously is in- 
tended for people more seriously inter- 
ested in the use of data, not just the pretty 
presentation of text. 

If SmartWord has neglected a few de- 
tails, forgiveness comes fairly easily 
when you realize that it is just one part of 
Innovative Software's SmartWare. The 
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full system includes an integrated spread- 
Sheet, a database manager, a commun- 
ications package, business graphics, per- 
sonal time-scheduling software, a 
programming language, and an on-screen 
calculator. The whole thing comes in an 
11-pound package with 10 disks and four 
manuals—but, alas, no central index. 

Trying to be all things to all people, 
however, exacts a toll. In this case, the 
user interface suffers. You can give com- 
mands with Control-key combinations, 
as you can with WordStar, or by escaping 
to a list of commands along the bottom, 
as Microsoft Word does. Either way, 
there are no meaningful keyboard short- 
cuts, giving SmartWord the worst key- 
stroke count of the bunch. 

SmartWord's approach to DTP is 
based on fancy typewriter emulation. But 
data-oriented audiences may find this fact 
easy to overlook. Although SmartWord is 
light on word-processing features, it of- 
fers a little bit of everything else. But if 
you are interested in these peripheral fea- 
tures, you probably aren't primarily con- 
cerned with word processing. 


WordPerfect 4.2 

This $495 package requires DOS 2.0 or 
higher, 256K bytes of RAM, and two 
floppy disk drives (or one floppy disk 
drive and a hard disk drive). 

With WordPerfect, you can have eight 
fonts per printer, and the list is set when 
you pick your printer. You can have 
multiple printers, though, each with its 
own eight fonts. Changing fonts does not 
affect line width, although the system in- 
cludes suggestions for setting margins for 
each font size. Fonts are referred to by 
number, and because it is impossible to 
remember eight, it is necessary to keep 
referring to the list, 

Font changes and other format changes 
are made by embedding commands (see 
photo 3) that remain invisible until you 
switch to the Reveal Codes screen. But 
this screen is such a jumble of function 
codes and text that you cannot seriously 
edit in that mode. 

There is a preview screen, but it's just 
to check the layout of headers, footers, 
end notes, page numbers, and similar 
things that the software places on the 
page. In other words, you'll find no real 
WYSIWYG here—except that, unlike 
most word processors, line spacing is 
actually shown on the screen. WordPer- 
fect does have a line-drawing facility. 

To do proportional spacing with 
WordPerfect, set the font number and 
pitch to proportional pitch and then use 
the Preview command, which will show 
the text formatted to the appropriate 
line length. 

continued 


Circle 325 on Reader Service Card 


Circle 289 on Reader Service Card 


THE ТЗ SCIENTIFIC WORD PROCESSING SYSTEM 
a powerful WYSIWYG program for PCs and compatibles 


"In a word, T is superb! 
We use T? to produce very 
complicated mathematics text gm ТТЕ BS: 
requiring a typeset look. It's (дейын ды or^ 
the best Гуе ever worked with,”| 1 um ws: 
- Howard Anton | ; 3:3 i 
Textbook Author P Scumtific іні Precesser, үш can directly іре маем, 


ry, foreign Lammages, and rpecia] characters. 
PIE 


е Direct entry of technical text 


® Full word processing capability 
Ф No modes or "mark-up" language 
-—— NE EA a 
"емее" EDO ae * Editor's Choice award winner, 
ая, LLL PC Magazine, Feb. 25, 1986 
ME umet it a api 
ee ра Әл рта 
cx belii 
ui ap a ntm км 
di uai 


елеме 800-874-2383 ло боттиняе 


1190-8 FOSTER ROAD • LAS CHUCES, NEW MEXICO 88001 » USA • (505)522-4600 + TELEX: 317629 


GRASP is а we" И. 
simple оор. 
cai programming шу man 
language used to < 
creale and run ani 
mated graphics, demon- 
strations, tutorials and pre- 
sentations, or add visual effects 
to other programs. GRASP allows 
images to be captured from other 
applications, or be 
created using Pictor a 
built-in paint program. 
$99.00 


| mand cantrols 
7 animction se- 
b? quences. ә 16 picture 
buffers = 128 clipping 
buffers, = 64 commands. ш 
25 different faces with limitless 

combinations. а Simple ASCI file 
tormot. a Execute custom programs 
from GRASP в Со! GRASP functions 


Paul Mace 8: 


Supports VGA, OGA, EGA, 
SOFTWARE 


HERCULES, HERCULES 
InColor text mod 
800 523-0258 “7%7%% 
503 488-0224 
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One of WordPerfect’s few voids is that 
it does not provide the capability of in- 
cluding a graphics file on the page. It has 
just about everything else you would ex- 
pect from a leading word processor—a 
spelling checker with a 110,000-word 
dictionary, a thesaurus with 10,000 root 
words, file encryption, tables of contents 
and authorities, redlining, math, indexes, 
and an outliner. 

The manual is well organized, and it 
makes good use of color and graphics. I 
found that all it took me to navigate 
through the documentation was the sup- 
plied keyboard function-key template and 
the help command. 

Newspaper columns are one of Word- 
Perfect's strong points. They are easy to 
format, and multiple columns are actu- 
ally shown on the screen, though moving 
between them requires special com- 
mands. You can place columnar and non- 
columnar text on the same page. 

Except for the average keystroke count 
and moderate scrolling speed results, the 
test results from this package are excel- 
lent, with 400 replacements in the speci- 
fied 4000-word document taking only 8 
seconds. 

With its numerous features, using 
WordPerfect is a satisfying experience— 
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if you're interested in conventional word 
processing. Otherwise, it would be nice 
to have more WYSIWYG and graphics. 

By the time you read this review, an 
upgrade should be available. According 
to the company, version 5.0 features 
more fonts in more sizes, the ability to 
show different font styles on screen, 
graphics integration, and support of text 
and graphics on the screen and printed 
out. 


WordStar 2000 Plus 3.0 

The WordStar 2000 Plus system ($495) 
requires DOS 2.0 or higher and 384K 
bytes of RAM (512K bytes if graphics are 
to be used). A hard disk drive is 
recommended. 

When using this version of WordStar, 
you may or may not agree that this is a 
DTP-type package, but you will know 
you've accomplished something after 
getting involved with its 21 disks and 
700-page user’s manual. The software— 
even without all its optional features— 
consumes more than 4 million bytes on a 
hard disk drive. There are more than 230 
files in half a dozen subdirectories— 
mostly devoted to help screens. A help 
screen is available for nearly every menu 
choice the software contains. 


Actually, this version of WordStar 15 
more a system of programs, many from 
vendors other than MicroPro. The copy- 
right listing takes up a whole screen. Be- 
sides subsystems providing basic word 
processing, LaserJet fonts, file conver- 
sion, index and table-of-contents genera- 
tion, and graphics (all of which I installed 
to comprise the equivalent of a DTP sys- 
tem), there are also the companion prod- 
ucts. These include an outliner, a system 
that handles headline-size type for mak- 
ing placards, and a forms generator. There 
is also a legal edition, with companion 
products CompareRite and CiteRite. 

Changing fonts is easy—you press Alt- 
F, pick what you want from the list that 
appears (tailored to your printer), and 
move on. The right margin changes by it- 
self, 1f necessary. The font change com- 
mand, with an abbreviation of the font's 
name, can be seen in the text with the 
Display Tags command, a feature that 
makes it easy to keep track of what you've 
done. 

There's also a View (Ctrl-V) com- 
mand, which toggles the screen to graph- 
ics mode and shows the entire page. Text 
is not greeked, but it is reduced to the 
point where only word length and occa- 
sional lone characters can be discerned— 


INDUSTRIAL STRENGTH 


You have three options in today's world; lead, 
follow or get out of the way You've already 


ООРУ 


between DOS, OS/2 and Presentation 
Manager operating environments; integrated 


taken a leadershi ition in hardware with — color hics; a rich class library; and access 
the latest 286 ог 386 system. Now you can use to 16 of protected mode memory, even 

that trpe digit architecture to blast ahead of under DOS. 

the pack with the most powerful new Object The new Smalltalk/V286, which is even 
Oriented ыш (OOPS) software on the easier to learn and use than Smalltalk/V retails 
market: Smalltalk/V286. for just $199.95. Or you can buy Smalltalk/V. 


Smalltalk/V, the original Oops tool for 
the PC, gave scientists, engineers, program- 
mers and educators a brand new way to solve 
problems. And soon they were developi 
exciting new applications in everything from 


economics to medicine to space. 


Now Smalltalk/V286 gives you true 
. industrial 
strength capabilities like: push-button 
debugging; multi-processing; portability 


work station performance wi 
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back guarantee. 


still the world's best selli 
$99.95. And both come with our 60 day money- 


OOPS, for only 


Check out the new Smalltalk/V 2806 at 
your dealer. If he doesn't have it, order toll free, 


1-800-922-8255. Or write to: Digitalk, Inc., 


And let us put 
you ahead of the 
power curve. 


9841 Airport Blvd., Los Angeles, CA 90045. 


Smalltalk V 286 
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sort of like using WYSIWYG from a dis- 
tance of 5 feet. But superscripting and 
subscripting, underlining, and boldfac- 
ing stand out enough to be visible. 

Newspaper columns are handled in a 
unique manner. The left-hand column 
appears on one page, and the right-hand 
column on the next. In reality, though, 
what looks like two pages is just one 
page—this arrangement just makes it eas- 
ier to scroll between columns—and the 
View command gives the true picture. 

A subsystem called Inset—a pop-up 
program that can be used by itself or with 
some other applications—lets you edit or 
create graphics images. These images 
can be imported into a WordStar docu- 
ment through the usual method of giving 
the filename and the dimensions. The 
graphics are shown as a blank box. If 
there is room, the text will wrap around 
it. Unlike all the other packages re- 
viewed, you can then use a variation of 
the view mode to see the picture within 
the document. 

Since so many of WordStar's functions 
reside in subsystems, overall perfor- 
mance can be lethargic and ponderous. 
Printing took 344 minutes, compared to 
1% minutes in many cases, and file con- 
version took over 3 minutes, while many 


of the packages took less than 15 seconds. 

Other features include a full-featured 
telecommunications subsystem that can 
convert WordStar documents directly to 
electronic mail format, a spelling checker 
with 87,000 words, a thesaurus with 
50,000 root words, index and table-of- 
contents generation, extra LaserJet fonts, 
clip art for Inset, and more. 

When using this full-featured version 
of WordStar, you feel as if you're stand- 
ing under a waterfall—its massive nature 
is rather intimidating. You may think you 
are installing a program to operate a 
whole office, not just a word-processing 
package. In spite of the imposing nature 
of this package, though, the basic features 
are easy to use, the help screens ease the 
intimidation factor, and the program is 
my favorite of the bunch. 


XyWrite III Plus 3.52 
XyWrite (pronounced “zy-rite’’) costs 
$445 and requires DOS 2.0 or higher, 
256K bytes of RAM (or 384K bytes if you 
plan to use the spelling checker), and one 
or two floppy disk drives. A one-disk in- 
stallation is possible with help from Xy- 
Quest technical support. 

If WordStar is aimed at DTP, Xy Write 
is aimed at commercial publishing—the 


kind with staffs, buildings, and a sales 
department. It's definitely tuned for the 
production of raw text, which would then 
be sent to a print shop. 

Consistent with such an environment, 
XyWrite does not paginate as you go 
along. There is à Types (type screen) 
command to show the document on the 
screen the same way it will be printed. 
There you can see page breaks and all the 
rest of it. 

If customizing for a commercial envi- 
ronment is needed, XyWrite uses printer- 
description files written in a sort of high- 
level programming language. You can 
reprogram by loading the printer-descrip- 
tion file into XyWrite and editing it just as 
you would any other document. With the 
LaserJet, you can perform functions such 
as assigning an 8-point font to be the 
superscript or subscript version of a 10- 
point font. 

Fonts are changed by inserting a PT 
command in the text. Every printer starts 
out with PT1, PT2, and PT3 already con- 
figured. But you can go into the printer- 
description file to change these or add 
more. The only limit is the number of 
fonts supported by your printer. The 
printer-description file also lets you de- 

continued 


WORD PROCESSORS 


Company Information 


Display Write 4 
IBM Corp. 

P.O. Box 152560 
Irving, TX 75015 
(800) 447-4700 
Inquiry 907. 


MASS-11 

Microsystems Engineering Corp. 
2400 West Hassell Rd. 

Suite 400 

Hoffman Estates, IL 60195 
(312) 882-0111 

Inquiry 908. 


Microsoft Word 
Microsoft Corp. 

16011 Northeast 36th Way 
Р.О. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 909. 


MultiMate Advantage П 
Ashton-Tate 

20101 Hamilton Ave. 
Torrance, CA 90502 
(213) 329-8000 

Inquiry 910. 


Office Writer 
Office Solutions Inc. 
2802 Coho St. 
Madison, WI 53713 
(608) 274-5047 


Inquiry 911. 


fine how each font would be displayed on 
the screen. If you have a color screen, you 
can get pretty exotic by working with 
each font in a different color. 

In the case of the LaserJet B cartridge, 
PT1 is Courier and PT2 is 10-point Times 
Roman. But PT3 is a strangely formatted 
Courier. Reading the printer-description 
file shows that the file wants to address 
something on cartridge F. I was immedi- 
ately able to make PT3 invoke Times 
Roman italic. In another 2 minutes, I was 
able to cook up PT4 (by copying PT3 and 
changing some values) to invoke 14-point 
Helvetica. 

As usual, the screen handles font size 
differences by unanchoring the right mar- 
gin. There was no other pretense at 
WYSIWYG. Newspaper columns are 
shown in one column but printed as two 
columns. 

AyWrite has a reputation for speed. 
And it is fast, although not the fastest in 
all categories. File conversion is not a 
problem because Xy Write documents are 
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Samna Word IV 
Samna Corp. 

5600 Glenridge Dr. 
Suite 300 

Atlanta, GA 30342 
(800) 831-9679 
Inquiry 912. 


SmartWord 

Innovative Software Inc. 
P.O. Box 15998 
Lenexa, KS 66215 
(913) 492-3800 
Inquiry 913. 


WordPerfect 

WordPerfect Corp. 

1555 North Technology Way 
Orem, UT 84057 

(801) 225-5000 

Inquiry 914. 


WordStar 2000 Plus 
MicroPro International Corp. 
33 San Pablo Ave. 

San Rafael, CA 94903 

(415) 499-1200 

Inquiry 915. 


XyWrite III Plus 
XyQuest Inc. 

44 Manning Rd. 
Billerica, MA 01821 
(617) 671-0888 
Inquiry 916. 


straight ASCII files with embedded 
commands. 

There is also a spelling checker with 
100,000 words, a thesaurus with 35,000 
words, redlining, table-of-contents and 
index generation, and footnotes. 

XyWrite is well suited for professional 
publishing environments with a staffed 
department to take care of graphics and 
other related matters. Otherwise, this 
program is no closer to achieving DTP 
functions than most other packages. And 
it's overkill for most basic tasks. 


Program of Action 


Overall, it looks as if we have another 
generation or two to go before we'll have 
DTP and word-processing features com- 
bined in one package. The first of those, 
NBI Legend, has been announced and 
will be reviewed in a subsequent issue. 
Looking over the current crop of word 
processors, you can see that the ability to 
easily make large-scale font changes is 
limited. WYSIWYG of a sort is available 


only through special preview screens. 
Little use is made of graphics beyond 
showing superscript or subscript charac- 
ters. On-screen text remains as mono- 
spaced typewriter emulation. 

Proportiona! text—if the system even 
recognizes this concept exists—is repre- 
sented by stretching the right margins. If 
graphics can be integrated at all, it's by 
assigning a graphics file to a blank area 
on the page—the picture is not shown on 
the screen. 

Of these reviewed packages, the clos- 
est to producing DTP output is WordStar 
with its view screen. But even this feature 
is WYSIWYG on a macro scale. For seri- 
ous work, you must get a close view of 
the material to fine-tune everything the 
reader will see. Samna, with its greeking 
ability, is at least in the ball game. The 
most disappointing of them is Display- 
Write 4, an underfeatured package with a 
fuil-featured price. 

But it may be too much to ask for a true 
combination of DTP and word process- 
ing. To assure WYSIWYG, word proces- 
sors will need graphics screens with 
"screen fonts" that mimic the printer 
fonts. For the sake of speed, however, 
perhaps the best way for this feature to be 
handled is to have the ability to toggle to a 
nongraphics screen while ordinary edit- 
ing is underway—an approach already 
taken by Microsoft Word. To control the 
outcome on the page, the software should 
also have its own matching printer fonts 
that it can download, to free it from its de- 
pendence on the laser printer. 

The DTP program Ventura Publisher 
takes up more than 3 megabytes on a hard 
disk. Some word processors consume 
just as much. Successfully combining 
DTP and word-processing approaches 
may result in gargantuan programs that 
require the most powerful hardware. 

And last but not least, the user must 
also be considered. Today's state-of-the- 
art word-processing software is complex. 
Some packages use more than a dozen 
distribution disks and 10 pounds of docu- 
mentation. This complexity factor could 
explain the general abandonment of copy 
protection, since with these mammoth 
packages, the copy-protection scheme 
becomes analogous to chaining the Great 
Pyramid to a lamppost. 

Eventually, what could be known as 
"word-publishing" software, by defini- 
tion, will be powerful. But it must also be 
approachable. It will happen. But for 
now, our reach still exceeds our grasp. Ш 


Lamont Wood is a freelance writer from 
San Antonio, Texas in the computer and 
electronics fields. He has been using 
word processors professionally for more 
than 10 years. 


The people who co-developed the indus- 
trys most powerful personal computer 
operating system are now proud to announce 
programming lan es to match. 

Introducing Microsoft® Macro Assembler 
5.1, C 5.1, Pascal 4.0, FORTRAN 4.1 and 
BASIC Compiler 6.0. 

Five industrial-strength, stand-alone lang- 
uages that combine the implementation 
flexibility you've enjoyed under MS-DOS” 
(which, of course, they still support) with the 
advanced capabilities you've anticipated 
from OS/2. 

Capabilities such as the ability to develop 


Microsoft C5] 


WHILE SOT Für 
LIME INPUT OF: 
NunEnutr | ] Amal ists 


large, sophisticated applications which go 
beyond the 640K barrier, taking advantage 
of up to 16MB of RAM, and utilizing the 
potential of weer microprocessors. 

Just like their MS-DOS predecessors, 
these five new айра are equipped with 
powerful, professional features you work 
with, not around: 

Support of direct calls to the operating 
system, and inter-language calling tor mixing 
multiple languzess on the same project. 

Access to OS/2 system calls and a full 
complement of utilities, including an 
incredibly fast incremental linker and the 


Microsoft FORTRAN 41 


first protected mode programmer's editor 
that works equally well in real mode. 

Microsoft CodeView? our popular, 
advanced debugger that lets you untangle 
program logic at the source code level, no 
matter what code you're using. 

(It even lets you debug protected mode 
programs up to 128MB of virtual memory, 
and larger programs than ever before in 
real NUR 

As the perfect complement to our new 
languages, we're also offering the Microsoft 
OS/2 Programmers Toolkit. 

It contains a parameter-by-parameter 


breakdown of all OS/2 s 
ғо (о get you started. 
the tools you need for turning out 
larger, more powerful, more complex OS/2 
applications. 
(And, incidentally, all the tools we rely on 
for creating our own commercial software.) 
For the name of your nearest Microsoft 
MER languages dealer, simply call 

-541-1261, Dept. B95. 

Ask him for some more information on 
our OS/2 family. 

He'll show you some languages you can 
really swear by. 


tem calls and 


Microsoft. MS-DOS and Code View are registered trademarks of Microsoft Corporation, 
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2 Registration cards are 
and із effective only for 
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The Norton On-Line Program- 
mer'5 Guide for OS/2 АРІ is the first 
complete on-line manual for OS/2 


programming. . 
Instead of thumbing through pages 
of documentation, it's all there at 
ur ang with a few simple 


ormally it costs $150, but it's yours 
free when you acquire the Microsoft 
OS/2 Programmer's Toolkit and one 
of the high level languages listed op- 
posite (an upgrade is fine). 


Daytime telephone: ( | 


State: 


Please send me my free copy of 
the Norton Guide for OS/2 API. 

I enclose a copy of my dated sales 
receipts and my registration cards? 
The high level language I have 

licensed is (please check): 

О Movet C Optimizing Compiler 

10. 

П Microsoft FORTRAN Optimizing 
Compiler 4.10. 

П Microsoft Macro Assembler 5.10. 

П Microsoft Pascal Compiler 4.00. 

C] Microsoft BASIC Compiler 6.00. 


И you have any questions about this offer, call (800) 426-9400. In WA, (206) 882-8088 B95 Microsoft 


not required for u 
fro 


This offer is o 
m through 6/30/88. 


valid in the 50 United States. It is not valid with oa. 
coupon must be redeemed by 7/31/88. Please 4-6 weeks for delivery. 
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SYSTEM REVIEW 


Upscaled Power 
in a Downscaled Box 


The Amdek System/386's 
small size and pleasing looks 
belie its serious side as an 
80386-based microcomputer 
whose performance ranks 
among the best of the 16-MHz 
80386 machines. Its CPU runs 
with zero wait states at 16 MHz 
(or with one wait state at 8 
MHz) and is mounted on a card 
that plugs into the computer's 
backplane; there is no mother- 
board in the traditional sense of 
the word. 

Amdek’s entry into the high- 
speed 80386 microcomputer 
race has a clean and pleasing 
design. Its small-footprint chas- 
sis is only 15 inches wide, and 
the front panel has a small LCD 
that displays system messages. 
Three switches beneath the 
LCD let you monitor the date, 
time, and CPU activity, as well 
as display and switch the clock 
speed between 8 and 16 MHz. 

The review unit came with 1 
megabyte of 100-nanosecond 
(ns) RAM, a high-performance 
40-megabyte hard disk drive, 
and а 1.2-megabyte 5!4 -inch floppy disk 
drive. I also received Amdek's optional 
1280 high-resolution display adapter and 
15-inch paper-white monitor. This 
display combination gives a striking 
1280- by 800-pixel monochrome resolu- 
tion and is perfect for CAD/CAM and 
desktop-publishing chores. It does not 
have color, however. The System/386 
with these components lists for $5949. 

Amdek is a subsidiary of WYSE Tech- 
nology, and WYSE makes most of the 
components in the machine. In fact, the 
System/386 and the WYSEpc 386 (April 
BYTE) share many components and per- 
form similarly. They even use the same 
keyboard. 


Just Plug It In 
The System/386's overall hardware de- 
sign is based on an uncomplicated back- 


John Unger 


Amdek's System/386 
is small, modular, and fast. — 
very fast 


plane composed of eight expansion slots; 
all the components plug into these slots. 
This configuration is in contrast to the 
conventional design, where the CPU, ИО 
ports, memory, and other components 
are mounted on the motherboard. 

The 80386 CPU comes on a plug-in 
expansion card, just like such compo- 
nents as the display adapter and disk con- 
troller. The CPU card is actually made 
up of three separate piggybacked cards 
and occupies the space of two 16-bit slots 
on the backplane. The 80386 and its re- 
lated chips are mounted on a mother/ 
daughter card combination; the system 
memory occupies the third card of the 
group. A separate 32-bit bus that extends 
across the top of the piggybacked cards 
connects the memory card to the CPU. 

You can install up to 6 megabytes of 
100-ns dynamic RAM (DRAM) in the 


System/386: 2 megabytes on 
the original card, and 4 more on 
a second memory card. The re- 
view system had three slots free 
for expansion: two 16-bit slots 
and one 8-bit slot. 

Like the WYSEpc 386, the 
CPU card has one 9-pin serial 
connector on it. A second serial 
connector and a parallel con- 
nector are mounted on a half- 
length card connected to the 
CPU card by a ribbon cable. 
The serial port on the second 
card is designated as COMI, 
and the port on the CPU card is 
designated as COM2. 

One difference between the 
WYSEp« 386 and the Sys- 
tem/386 is that the Amdek com- 
puter uses a conventional disk 
controller card mounted in one 
of the 16-bit expansion slots, 
while the WYSE controller 
doesn't require any expansion 
slots (it lies at the bottom of its 
case and connects to the back- 
plane via a special edge connec- 
tor). The Amdek disk control- 
ler card supports up to two 
floppy disk drives and two hard disk 
drives. 

The review unit had a Panasonic 1.2- 
megabyte 5 14 -inch floppy disk drive and 
a Control Data Corp. 40-megabyte hard 
disk drive installed in two of the three 
available half-height storage-device bays. 
The Coretest utility shows that the hard 
disk drive has an average seek time of 25 
milliseconds (ms) and a track-to-track 
seek time of 4.3 ms. It performed very 
well. However, initial access to the 
floppy disk drive seemed slow. For ex- 
ample, when I used the A:DIR command 
to access the floppy disk from the hard 
disk, it took a few seconds before any- 
thing appeared on the screen—a delay 
that seemed intolerable when compared 
to the high performance of the rest of the 
hardware. Once the drive is up and run- 
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UPSCALED POWER IN A DOWNSCALED BOX 


Amdek System/386 


Company 

Amdek Corp. 

1901 Zanker Rd. 
San Jose, CA 95112 
(800) 722-6335 
(408) 436-8570 


Components 

Processor: 16-MHz Intel 32-bit 80386 
with no wait states, switchable to 

B MHz with one wait state; optional 
B0287 (from 6- to 10-MHz) or 80387 
(16-MHz) math coprocessor 

Memory: 1 megabyte of 100-ns, 32-bit, 
interleaved static-column RAM, 
expandable to 6 megabytes; 32K bytes 
of ROM 

Mass storage: One 1.2-megabyte 54- 
inch floppy disk drive; one 40-megabyte 
hard disk drive 

Display: Optional Amdek 1280 MDA 
and monochrome monitor with 1280- by 
800-ріхеі resolution, compatible with 
ІВМ monochrome and CGA 

Keyboard: 102 full-size keys with 12 
function keys, separate editing keys, and 
numeric keypad (IBM-Enhanced style); 
LED indicators on Caps Lock, Num Lock, 
and Scroll Lock keys 

VO interfaces: Two RS-232C serial 

ports (DB-9); one Centronics-compatible 
parallel printer port (DB-25); eight ex- 
pansion slots: six AT-compatible B-/16-bit 
slots and two PC-compatible 8-bit slots 


Size 
17 by 15 by 6' inches; 38 pounds 


Software 
MS-DOS 3.21; GWBASIC 3.20 


Options 

High-resolution display system: $995 

CGA: $130 

MDA: $130 

1-megabyte 32-bit memory upgrade: 
$549 


ECT em 32-bit memory upgrade: 
1395 
360K-byte floppy disk drive: $190 


Documentation 

70-page Installation and Assembly 
Manual; 110-page Amdek Enhanced MS- 
DOS 3.2 User's Guide; 98-page Amdek 
1280 User's Guide and Programmer's 
Manual; ortine Help facility 


Price 


System/386 with a 1.2-megabyte floppy 
disk drive (no monitor or display 


adapter): $3850 

System/386 with a 1.2-megabyte floppy 
disk drive and a 40-megabyte hard disk 
drive (no monitor or display adapter): 
$4950 


System as reviewed (without 80287 
coprocessor): $5949 


Inquiry 883. 
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Dhrystone* Fibonacci Float Savage Sleve Sort 


Amdek System/386 
(80287-8) 3974 50.37 978 31.14 5.71 


PS/2 Model 80 (80387-16) 3626 5726 1.62 949 6.45 
Compaq 386 (80387-16) 3748 53.11 1.43 8.95 598 5. 
Compaq 386 (80287-8) 3748 53.12 680 21.53 599 5.58 
IBM PC AT (80287-8) 1590 126.22 10.98 37.30 24.60 43.17 


"For the Dhrystone test only, higher figures denote faster performance. 


DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 


BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 


0 § 10 18 20 25 


SPREADSHEET (IN SECONDS) 
LOAD 

0 5 19 1$ 20 25 
SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 


a 5 10 15 20 28 
The table contains the results of the C language benchmarks (see “A Closer Look” by 
Richard Grehan in the September 1987 BYTE). All times are in seconds, except for the 
Dhrystone, which is in Ohrystones per second. The Disk Access benchmarks write and 
then read a 64K-byte sequential text file to a hard disk. Sieve runs one iteration of the 
Sieve of Eratosthenes. Calculations performs 10,000 multiplication and division opera- 
tions. The Spreadsheet tests load and recalculate a 100-row by 25-column Multiplan 
(1.06) spreadsheet. The 40K File Copy benchmark copies a 40K-byte file on the hard 
disk. The BASIC benchmark programs were run with MS-DOS 3.2 and GWBASIC 3.2 on 


the Amdek System/386 and IBM PC AT. The IBM PS/2 Model 80 used PC-DOS 3.3 and 
BASICA 3.3. The Compaq Deskpro 386 used MS-DOS 3.1 and BASIC 3.11. 


RECALCULATE 


0 5 10 5 20 #5 


ms АМОЕК SYSTEM/386 


um ІВМ PS/2 MODEL 80 
ша COMPAQ DESKPRO 386 
am IBM PC AT (8 MHZ) 
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ning, however, the actual data transfer 
rates are normal and acceptable. 


Great Graphics 

One component that separates the Sys- 
tem/386 from the crowd is the optional 
Amdek 1280 high-resolution display 
adapter and monitor. This system can 
display graphics of up to 1280 by 800 
pixels in true monochrome (black-and- 
white dots) in high-resolution mode. It 
also supports both the WYSE/Amdek 
high-resolution and IBM PC-compatible 
monochrome and CGA modes. 

The principal advantage of the Amdek 
1280 in standard 80- by 25-character 
mode is the large number of pixels it uses 
per character cell—16 by 32—resulting in 
smooth, well-formed characters that are 
easy on the eyes. I was, however, both- 
ered by the look of the lowercase т: 
When my eyes scanned down a page of 
text, each m popped out from the other 
characters as if it were in a bold font. 1 
prefer using the monitor with black char- 
acters On a paper-white background; it 
provides good contrast and is easy on the 
eyes. However, the m problem was even 
more noticeable in that mode. 

The high-resolution modes aren't very 
useful unless you have software that can 
take advantage of them. In my collection 
of programs, only Brief 2.01, a program- 
ming editor, has a driver that lets you 
display the high-resolution text mode of 
50 lines with 80 or 160 characters per 
line. I was able to integrate the graphics 
capabilities of the 1280 into some of my С 
language graphics programs by using 
Metagraphics' MetaWindows for C 3.2B; 
this is a library of graphics functions for 
C language compilers that has a driver for 
both the Amdek 1280 and the WYSE 700 
display adapters. Graphics are impressive 
with all those pixels. 

The 1280 display adapter comes with a 
utilities disk and a demonstration disk. 
The utilities disk includes a SCREEN pro- 
gram so you can change the display's text 
mode to any of the IBM-compatible or 
high-resolution modes. It's most impres- 
sive to be able to see an entire directory 
listing on the screen in 160 by 50 mode. 
However, the individual characters in this 
mode are tiny (8 by 16 pixels per charac- 
ter cell) and take real concentration to 
read. The 80 by 50 mode (16 by 16 pixels 
per cell) is much more legible, and you 
still have 50 lines of text on the screen. 

The utilities disk also has drivers for 
Digital Research's GEM 2.2 and Micro- 
soft Windows 1.x. I loaded the Windows 
driver onto my oldish version of this pro- 
gram (1.03) and had no problems getting 
the high-resolution window to appear on 
the 1280 monitor. However, when I tried 
to run either the Paint or Write programs, 


Windows told me I didn't have sufficient 
disk space—although I had over 30 mega- 
bytes left on the disk. I suspect the prob- 
lem is an incompatibility between a very 
old version of Windows and a fast 80386 
microprocessor. [Editor's note: The com- 
pany says that the driver now supports 
Windows/386 and 2.0.] 

The demonstration disk contains some 
impressive examples of the 1280's graph- 
ics capabilities. Two of the images look 
like they were created with CAD/CAM 
software, and a third is a picture of a 
GEM window. 

The only problem I had in setting up 
the System/386 was related to the 1280 
display adapter. When I first received my 
review unit, it booted fine from the flop- 
py disk but wouldn't boot from the hard 
disk. After reinitializing and reformat- 
ting the hard disk, I still couldn't boot the 
system without loading a floppy disk into 
the A drive. Finally, 1 called Amdek's 
technical-support number (not toll-free). 

After a couple of false starts, Amdek's 
technicians pinned the problem down to a 
conflict between the display adapter and 
the system bus. The display-adapter man- 
ual clearly states that if the 1280 is the 
only display card connected to your com- 
puter, you don't need to make any 
changes to the card before you install it. 
In reality, however, you have to set either 
the Color or Mono jumper settings on the 
card to “Off” before the System/386 will 


boot properly from its hard disk. The 


computer worked fine after that fix. 

The only compatibility problems I en- 
countered also centered around the op- 
tional Amdek 1280 display adapter. This 
card emulates the CGA colors as four 
shades of gray. In certain situations, the 
adapter’s choice of how the colors from 
the ССА" palette correspond to the 
shades of gray can give rise to unreadable 
combinations of background and text. 
For example, if you have magenta charac- 
ters on a blue background, you'll get dark 
gray on dark gray. You can solve this 
problem by changing the defaults when 
your software allows you to. In general, if 
your software doesn't specifically sup- 
port the Amdek 1280 or the WYSE 700, 
you should set it up as a monochrome 
display to avoid any possible confusion 
with CGA emulation. 


Fast, Fast, Fast 
The enhanced versions of MS-DOS 3.21 
and GWBASIC 3.20 included with the 
System/386 appear to be identical to 
those that come with the WYSEpc 386, 
right down to the utility programs and the 
Help system. The Amdek SCREEN com- 
mand is used only for the 1280 display 
adapter and monitor. The disk-caching 
continued 
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Use it or 
lose it! 


Use 
DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 


* Constant AC lina protectlon 
agalnst power disturbances 
and interruptions. 

* Bullt-in spike/translent 
Suppression and EMI noise 
filtering. 

е Powerful $1205 to protect any 
system from the earliest Applas 
to the latest PS/2's. 
International models, also, 


For more Information, call: 
TOLL-FREE 800/332-3440. 

In Callfornia, call 805/541-4180. 

Or write to us at the address below. 
GSA Мо. GS 00K-87-AGS5393 Р501 
Dealer/VAR Inquirlas Invited 


| Cussta Systems Corporation 


3440 Roberto Court 
San Luis Obispo, СА 93401 


MAY 1988 * BYTE 123 


UPSCALED POWER IN A DOWNSCALED BOX 


program improves the overall perfor- 
mance of hard disk ИО by between 15 
percent and 25 percent, depending on the 
situation. For example, the File Read 
benchmark ran 20 percent faster with 
256K bytes of cache installed. The speed 
improvement that the caching program 
provides is most evident when you use 
software with overlays or programs like 
compilers and some database managers 
that read and write temporary files to the 
disk while they are running. 

The benchmark results show that the 
System/386 is among the fastest of the 


16-MHz 80386 microcomputers. The re- 
view unit didn't come with an 80287 or 
an 80387 math coprocessor installed, so, 
for benchmarking purposes, BYTE 
added an 8-MHz 80287. Of course, a 10- 
MHz 80387 would have improved the 
Float and Savage benchmark results. 


Getting Help 

The installation manual is clear and well 
written. You should have no problem in- 
stalling optional hardware or running the 
SETUP program. The MS-DOS user's 
guide contains good sections on getting 
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Great ideas should 
look great on paper. 
The translation is easy 
with PCTEX9: the 
full implementation 
of Prof. D. Knuth's 
revolutionary TEX 
formatting/typesetting 
program. It offers PC 
users the capabilites 
& advantages of 
professional typesetting. 
PCTEX gives you 
control—of design 
format, type & symbols, 
quality—for complex 
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To order or for information, call: 


415/388-8853 


or write: Personal TEX, Inc. 
12 Madrona Avenue 
Mill Valley, CA 94941 USA 
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sm Алыгкал Матаев бак ау ТМ 
ree prodat мынан theirt This 


IT'S Nit F TO K KNOW 


: nc WON'T 
ШЕ TEC мт YOUR 
TD.: 


IMAGINATION, 


mathematical & 
engineering material, 
Statistical tables or 
straight matter. 

So whether you're 
writing the next starshot 
manual or the great 
American novel, 
depend on PCTEX for 
camera/publisher-ready 
manuscripts to be proud 
of, quick & simple. 

From Personal TEX, 
Inc., starting at $249; 
VISA/MC welcome. 
Satisfaction guaranteed. 


5 


PCTEX FORMATTING/TYPESETTING SYSTEM ә FINE TYPESET QUALITY Irom dot matrix or laser printers, 
Or phowtypessdas. e A COMPLETE PRODUCT. includes » our specialy written OCEX Manual that lets you use ЕХ 
кипа, е Custom ‘macro peckage’ formats lor letters. manuals, Technical documents, гс. e the АТХ document 
prepamton system (with user's талшы) macro package for әгісе book report preperation е — AMS-TEX. devdloped by the 
Amencan Mathematical Society for professional mathematical typesating ә OUTPUT DEVICE DRIVERS генри io 


Epson РХ LO е Toshiba e HP LaserJet Series e ApnleLaserWities e Screan 


‚ With EGA, VGA or Hercules card 


ремен 
а REQUIRES: iBM PEAT. AT ot compatibie, DOS 20 or мус & 512K RAM, hard бөк dor printer drivers & lont. 
Тш әң typeset b composed vec; Fx. Siero” foes à ыр gor Lopotypa 4 tach Sackgronds dome роты 
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started and on using a few of the more 
common operating-system commands, 
but it ignores most of the commands, as 
well as EDLIN and DEBUG; Amdek relies 
on the Help utility to provide the rest of 
the information. 

To use the Help program, you simply 
type HELP and the name of the DOS com- 
mand or utility you need to know more 
about. The program responds with de- 
tails of the syntax and examples; it's simi- 
lar to what you would normally find in an 
MS-DOS manual. This is fine for some 
users, but others feel more comfortable 
with some sort of manual to study and 
browse at their leisure. Ideally, both an 
on-line Help utility like the one Amdek 
provides and a detailed paper manual 
should be furnished. 

The display-adapter user's guide has 
full information on installing and using 
the 1280 system and is invaluable if you 
want to write software that uses its high- 
resolution character and graphics modes. 

The System/386 comes with a one- 
year warranty and has FCC Class B 
certification. 


A Lot of Computer 

The Amdek System/386 is a lot of com- 
puter in a small, attractive, desktop box. 
In performance, it ranks with the better 
microcomputers in the 16-MHz 80386 
class. The fact that WYSE manufactures 
the hardware doesn't detract from its ca- 
pabilities: WYSE has an excellent reputa- 
tion for its hardware and has been making 
terminals for microcomputers since 
CP/M days. 

The optional high-resolution 1280 
display adapter and monitor are a plea- 
sure to use, but I wish more software was 
available to take advantage of their capa- 
bilities. However, for $995, this ultra- 
high-resolution monochrome system is 
best suited for desktop publishing or 
CAD/CAM. Most users might opt in- 
stead to buy a good multiscan color moni- 
tor and an EGA or VGA board. 

The System/386 itself is solidly put to- 
gether, and its well-thought-out design 
will let you upgrade to a faster or better 
CPU just by plugging in a new CPU card. 
Its only possible limitation is the few free 
slots available in the system. (Amdek also 
sells a larger version of the System/386, 
called the System/386E, which has more 
expansion slots and additional space for 
disk drives.) However, if you need a good 
80386 machine, I wouldn't hesitate to 
recommend this microcomputer. 8 


John Unger is a geophysicist for the U.S. 

government and lives in Hamilton, Vir- 

ginia. He writes graphics software and 
uses computers to study the structure of 
the earth’s crust. 
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Dynamac’s Portable Mac 


The Holy Grail of the Macin- 
tosh world is a portable version 
of the computer—after all, what 
good is the power and conve- 
nience of the Mac if you have to 
leave it behind when you travel? 
Both the Mac Plus and the Mac 
SE, at 17 pounds and with built- 
in handles, might be considered 
portable, but their dimensions 
put them in a category best de- 
scribed as ''luggable." Enter 
the Dynamac EL, the first truly 
portable Mac, from Dynamac 
Computer Products. 

Dynamac Computer takes 
the internal components of a 
Mac Plus out of its boxy hous- 
ing and places them in an easy- 
to-carry, sleek black case with 
a fold-up, flat-panel display and 
a built-in keyboard. The result 
is a machine with a soul made 
by Apple but the look of an ex- 
ecutive briefcase. 

A Dynamac EL with an in- 
ternal hard disk drive weighs 
1 pound more (18 pounds total) 
than a Mac Plus without a hard 
disk drive, and 8 pounds less 
than a Mac SE with an internal hard disk 
drive. The cost of this portability is high, 
however: A standard Dynamac EL with 
an 800K-byte 34-inch floppy disk drive, 
1 megabyte of memory, and a large elec- 
troluminescent display costs $4995. I re- 
viewed a fully loaded Dynamac EL, 
priced at $8334 and equipped with 4 
megabytes of RAM, a 40-megabyte inter- 
nal hard disk drive, and a 300-/1200-bit- 
per-second (bps) internal modem. 


The Soul of the New Machine 

Dynamac Computer takes the basic cir- 
cults for the Dynamac straight from a 
Mac Plus. These circuits consist of a 
68000 processor operating at 7.83 MHz, 
the latest version (“platinum”) of the 
128K-byte ROMs, 1 megabyte of RAM 
(expandable to 2.5 or 4 megabytes), and 
the 800K-byte 3%-inch floppy disk 


Peter Wayner 


Dynamac repackages 
the Mac Plus to prove that you can 
take it with you 


drive. The back panel holds the SCSI 
port, audio port, external floppy disk 
drive port, external keyboard connector, 
and two serial ports using DIN-8 connec- 
tors (see photo 1). 

The internal similarity ends here, how- 
ever, because Dynamac Computer pro- 
vides its own circuitry to add a switchable 
external keyboard connector, an optional 
internal hard disk drive, and an optional 
internal modem. The Dynamac EL's 
640- by 400-pixel electroluminescent 
display comes close to the 640- by 480- 
pixel screen size of a Mac II using the 
Apple video board. It also has connectors 
for composite video output and for E- 
Machines Inc.'s 1024- by 808-pixel Big 
Picture monitor. 

These peripherals attach to the main 
Macintosh board in various ways. The 
large screen of the Dynamac EL receives 


its signals from a bus attached 
directly to the 68000 processor. 
This bus is powerful enough to 
drive E-Machines' monitor, but 
it is not designed to receive 
other cards. The port on the 
Dynamac EL that drives the Big 
Picture monitor can also drive 
any monitor or projector that 
accepts a 67-MHz video signal 
with 22-kHz horizontal sweep 
rates and a 60. 15-Hz field. 

On power-up, an INIT file 
supplied with the Dynamac EL 
checks for a Big Picture moni- 
tor attached to the back panel. If 
one is found, the video signal 
adapts to a 1024- by 808-pixel 
display; otherwise, the display 
is set to 640 by 400 pixels. One 
nice feature of this INIT file is 
that if you hold the Option key 
down while the machine boots, 
the display hardware reverts to 
the standard 512- by 342-pixel 
display. This lets you run any 
software that doesn't work 
properly on a large display. 

The composite video output 
comes from the same port as 
the large monitor signals. At start-up, if 
you hold down the Option key and the 
Dynamac detects a composite monitor 
connected to the port, the system will 
generate a composite video signal. This 
display is limited to 512 by 342 pixels. 

The optional internal hard disk drive is 
available in 20-megabyte and 40-mega- 
byte versions and attaches to the SCSI bus 
within the computer. The circuitry of the 
SCSI is unaffected, and other SCSI pe- 
ripherals can be attached to the external 
DB-25 SCSI connector as long they don't 
use address 4, which is the SCSI ID of the 
internal hard disk drive. 

The Dynamac uses a fan-cooled 
switching power supply. This avoids 
some of the power supply problems that 
normally confront Mac Plus owners who 
want to add internal enhancements to 

continued 
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Dynamac EL 


Company 

Dynamac Computer Products Inc. 
1536 Cole Blvd., Suite 252 
Golden, CO 80401 

(303) 233-7626 


Components 

Processor: Motorola 68000 running 

at 7.83 MHz 

Memory: 1 megabyte of RAM, 
expandable to 2.5 megabytes or 4 
megabytes on the motherboard; 128K 
bytes of ROM 

Mass storage: Ono internal 8O0K-byte 
3Ve-inch floppy disk drive; optional 20- 
or 40-megabyte internal hard disk drive 
ИО Interfaces: Two DIN-8 serial 
connectors; SCSI port; external keyboard 
port; audio port; external floppy disk 
drive port; mouse port; video port, for 
connecting ether an E-Machines Big 
Picture monitor or an external video 
monitor; models equipped with an 
internal modem have a telephone port 
Display: Built-in 19- by 12-centimeter 
electroluminescent bit-mapped screen; 
640 by 400 pixels 

Keyboard: 61 keys with cursor keys 
Other: Optomechanical one-button 
mouse 


Size 
15% by 1334 by 3% inches; 1512 to 18 
pounds 


Software 
Varsion 5.0 distribution disk wrth System 
4.2/Finder 6.0; disk and desk accessory 


utilities; HyperCard 


Options 
=e memory expansion: 


4-megabyte memory expansion: $1549 
Internal 300-/1200-bps modem: $295 
20-megabyte interna! hard disk drive: 

8 


$84 

40-megabyte internal hard disk drive: 
$1495 

Big Picture monitor: $1595 

Standard carrying case; $99 

Deluxe carrying case: $199 


Documentation 
100-page user's manual 


Price 
Base system: $4995 
System as reviewed: $8334 


Inquiry 884. 


their, computers. The power supply is 
switch-settable to accept either 110 volts 
or 220 volts, making it ideal for interna- 
tional travel. Unfortunately, there's no 
battery pack available that would let you 
operate the computer away from a power 
outlet. 
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DISK ACCESS IN BASIC (IN SECONDS) 
WRITE 


SIEVE 


SPREADSHEET (IN SECONDS) 


LOAD 
0 5 10 1% 20 25 
46 
— 
32 


SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 


READ 


CALCULATIONS 


am DYNAMAC 
am MACPLUS 
sm МАС SE 


The Disk Access benchmarks write and then read a 64-byte sequential text file to a floppy 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 


multiplication and division 


operations. The Spreadsheet tests load (from a hard disk) and 


recalculate a 25-row by 25-column Multiplan spreadsheet. The 40K File Copy 
benchmark copies a 40K-byte file on the floppy disk. The Mac Pius used System 
3.0/Finder 5.0 and MS-BASIC 1.0. The Mac SE ran System 4.1/Finder 5.5 and MS-BASIC 
2.1(b). The Dynamac ran System 4.2/Finder 6.0 and MS-BASIC 2. 1(b). Multiplan version 
1.02 was used for the Dynamac and Mac Plus tests, and Multiplan 1.1 was used for the 


tests on the Mac SE. 


The optional 300-/1200-bps modem is 
attached in line with the serial port. One 
switch on the back panel directs signals to 
either the internal modem or the serial 
port, and another switch sets the commu- 
nication protocols of the modem to either 
U.S. standards (Bell 212) or CCITT €u- 


ropean standards (V.21). This is another 
feature that begs for a trip to Europe. 


The Body of the New Machine 

The slim, easily portable package of the 
Dynamac EL is responsible for most of 
the machine's appeal. Dynamac Com- 


DYNAMAC’S PORTABLE MAC 


puter replaced the round-edged boxy 
styling of the Macintosh with a compact 
style that appeals to corporate executives 
and Star Wars set designers. The bottom 
of the shell is fashioned from steel, and 
the top covering and folding display are of 
molded plastic. Everything is jet-black 
except the keyboard and the mouse, 
which are colored that scoty gray Apple 
calls “platinum.” 

The flat screen lies over the keyboard 
when stowed, and two sliding catches 
lock it in place. The screen folds up from 
a hinge that is located halfway along the 
top of the computer's body. When you 
unlock and open the screen panel, it un- 
veils the keyboard and an internal 3%- 
inch floppy disk drive that's placed 
below and to the left of the screen for easy 
access. 

The Dynamac EL uses an electrolumi- 
nescent screen that displays the pixels in 
black, and the background appears as 
either a saffron yellow (in incandescent 
light) or a pale yellow-orange (under flu- 
orescent lighting). The yellow-orange 
and black screen does not have as much 
contrast as the black-and-white screen of 
the Mac, but after a several-minute ad- 
justment period, I didn't find this to be a 
problem. The screen's yellow color is 
quite pleasant to use because it seems to 
cut glare—much like the way yellow legal 
pads strain the eyes less than white ones. 

This is just a coincidence of physics, 
however, and not an example of ergo- 
nomic design. The Dynamac EL's 
display uses a thin film of doped zinc sul- 
fide deposited on glass that glows in this 
color when stimulated by the video cir- 
cuits. The film is etched photographi- 
cally, yielding an array of fine square 
pixels. The precision of the etching pro- 
duces a crisp display with excellent clar- 
ity, perfect aspect ratio, and readability 
that is better than that of the original 
Macintosh display. It packs 46 percent 
more pixels (640 by 400 pixels versus 512 
by 342 pixels) into only 22 percent more 
screen area (19 centimeters by 12 centi- 
meters versus 17 centimeters by 11 centi- 
meters). Given the choice of working 
with either a Mac SE or the Dynamac 
EL, 1 often chose the Dynamac EL with 
its large, comfortable screen. 

The Dynamac EL's screen sits at a 
fixed angle to the keyboard. The hinge 
does not have a friction mount that would 
let you adjust this angle; a sliding handle 
built into the Dynamac lets you prop up 
the rear of the computer and gives you a 
second viewing angle, but that's it. Nor 
does the Dynamac EL have a knob for 
brightness or contrast, so you're stuck 
with what the display offers. These two 
fixed parts of the design would be a big 
problem for LCD screens, but this isn't 


the case for the electroluminescent tech- 
nology because the display is readable 
from every angle. However, they are fea- 
tures that could be improved upon. 

The mouse is the standard first-genera- 
tion Apple mouse that came with the Mac 
Plus used to make the Dynamac; it plugs 
into a socket in the back panel. There 
isn't any place to store the mouse when 
the computer is folded up for traveling, 
nor is there a place to store the power 
cord. This is a bit of a disappointment, 
since I think a portable machine should 
be as self-contained as possible. The op- 
tional nylon and leather carrying case 
does have a pouch for both the mouse and 
the power cord, however. 

This brings us to one of the big prob- 
lems for designers of mouse-based porta- 
bles: The mouse can't be used without a 
flat surface next to the machine, and that 
rules out many good working opportuni- 
ties. One solution is to use the Easy Ac- 
cess INIT file provided by Apple. Easy 
Access was designed to aid handicapped 
people (who can have difficulty using a 
mouse) in using a Mac computer. This 
software also lets you operate the Dyna- 
mac without a mouse—but that doesn't 
mean that Easy Access is easy or desir- 
able in this situation. 

This is one problem that requires fur- 
ther examination by the engineers. For 
example, Grid Computer's first laptop 
had a touchpad above the keyboard that 
duplicated all the functions of the mouse. 
It is disappointing not to find a touchpad 
or a small built-in trackball to serve as a 
mouse on the Dynamac. 

The keyboard is also cannibalized 
from the Mac Plus. The numeric keypad 
is missing, but a desk accessory (DA) 
called Keypad Overlay, provided with the 
computer, turns the M, J, А, L, U, РО, 
7, 8, and 9 keys into a numeric keypad. 


Once you've activated Keypad Overlay, 
these keys function as a keypad whenever 
you hold down the Option key. You use 
the same DA to remove this capability. 

The Enter key from the numeric key- 
pad is now directly above the Return key. 
This is a good feature, since many appli- 
cations distinguish between the two keys. 
It shows that the Dynamac designers an- 
ticipated the many possible ways their 
modifications could inhibit compatibil- 
ity. If the built-in keyboard is still not ad- 
equate for you, you can attach another 
keyboard to the extra keyboard port in the 
rear. This additional port is also suitable 
for people who want to use a separate 
keyboard in front of a large screen 
monitor. 


Standard Software, 

Slim Documentation 

Initially, the Dynamac EL came with 
System 4.1 and Finder 5.5. However, it's 
now being shipped with version 5.0 sys- 
tem software (System 4.2 and Finder 6.0) 
and copies of HyperCard. 

With the generous 4 megabytes of 
RAM on the review machine, I could run 
MultiFinder, HyperCard, and several 
other applications without problems. I 
hooked the Dynamac up to a LocaiTalk 
network to test its AppleTalk capabilities, 
and I printed several documents to a 
LaserWriter and a LaserWriter NT 
without problems. I also connected an 
Apple Hard Disk 20 to the external flop- 
py disk drive port of the Dynamac EL. As 
is typical of the Mac Plus ROMs, at start- 
up the Dynamac checks the floppy disk 
drives and then the SCSI port for boot- 
able volumes, so the Hard Disk 20 be- 
came the start-up volume rather than the 
Dynamac's internal SCSI hard disk. This 
behavior is normal, and the Dynamac op- 

continued 


Photo 1: The Dynamac 's back panel holds (from left to right) the audio port, the 
mouse port, the external floppy disk drive port, the video port, the SCSI port, the 
external keyboard connector, the telephone port connector, and two serial ports 

using DIN-8 connectors. 
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PC Write’ 


Benefits! 


PC-Write gives you fast, powerful 
word processing at low cost and 
low risk. Get a shareware co 
of PC-Write from us or a friend. 
Then try it. On your computer. 
For your kind of writing. Let 
PC-Write prove itself to you. 
Then order a registered copy if 
you use it on a regular basis. 


MORE FEATURES 


MORE BENEFITS 


PC-Write helps you create high 
uality documents рукне у. 
ull Registration includes: 

Most current Diskette Pair 

360-Page Manual & Reference 

One Year of Phone Support 

Four Quarterly Newsletters 

Two Future Product Updates 

$25 Shareware Commissions 


Byte May 1988 
"Everyone ought 
to have a copy." 


Jerry Pournelle 
Byte, August 1987 


Next version is FREE with 
Full Registration purchase -- 
offering more power and 
ease of use with better 
WYSIWYG, "box" operations, 
and large file support. 


Order Today! 
$16 — Shareware Diskettes 
$89 — Full Registration 


1-800-888-8088 вегвут5 


90 Day Money-Back Guarantee! 


Group, Campus, & Volume Discounts. 
Ad by PC-Write using HP LaserJet(tm)}. 


uichsoft RES Цель 
Q ft AS 
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erated flawlessly with the external hard 
disk drive. 

The Dynamac EL comes with one slim 
manual that describes the basic facts 
about the Macintosh desk software and 
the back panel of the computer. My copy 
of the manual was labeled ‘Preliminary 
Release—Summer 1987." A short sec- 
tion in the back gives hints for trouble- 
shooting the computer. While the manual 
is small and pales in comparison to the 
extensive Apple documents, Dynamac 
didn't miss anything. 

The manual has a few irregularities, 
however. For example, the communica- 
tions entry in the index reads, “See Mac- 
Terminal; modems," despite the fact that 
there is no entry for MacTerminal in the 
manual and the program is not supplied 
with the computer. The manual doesn't 
hold а new user's hand, either, and you'll 
have to look elsewhere for descriptions of 
the more arcane utility programs on the 
System disk. For those who do experi- 
ence problems, Dynamac Computer of- 
fers free telephone support and lists the 
number to call at the very beginning of 
the manual. 


Performance and Portability 

The benchmarks did not reveal anything 
particularly surprising about the Dyna- 
mac: It performs just like a Mae Plus. In 
both the Sieve and the Calculations tests, 
the Dynamac and the Mac Plus tied. The 
Disk Write and Read tests, which evaluate 
the floppy disk drive, were slightly 
slower for the Dynamac than for the Mac 
Plus. The hard disk drive also worked 
slightly slower than my SE’s hard disk 
drive. These differences in performance 
were not significant. 

It should come as no surprise that there 
were no problems with software compati- 
bility. Most of the software packages 
have been modified by now so that they 
utilize the variable-size screens used on 
the Mac II. I tested Word 3.01, MacWrite 
4.6, MacDraw 1.95, Red Ryder 10.3, 
Write Now 1.0, SuperPaint 1.0, Mac- 
Paint 1.5, Excel 1.04, and HyperCard 
1.01. Each ran without problems. 

The better programs, such as Word, 
opened windows the size of the larger 
screen, while older programs, like Mac- 
Paint 1.5, left you with lots of unused 
screen space. Claris Corp. has released 
the MacPaint 2.0 upgrade that does detect 
and use the larger screen, but it wasn't 
available at the time of this review. 

VideoWorks 1.0 ran on the large 
display, but the screen animation was er- 
ratic. The solution is to use the Mac П- 
compatible VideoWorks II, which uses 
the larger screen and didn't exhibit any 
flicker during animation. One hidden 
cost of the Dynamac EL is that you'll 


have to upgrade your software to use the 
larger screen, or else run it on the 512- by 
342-pixel display mode. 

The machine's portability is one im- 
portant facet that cannot be tested with 
ordinary benchmarks. With a hard disk 
drive, the Dynamac EL is slightly heavier 
than a Mac Plus, but it has the advantage 
in size and shape. The original Mac is 
smal! enough to be used as a portable 
computer when it is packed into the spe- 
cially designed suitcases, but its rectan- 
gular shape can be ungainly when slung 
over your back. The Dynamac's briefcase 
shape makes it easy to carry at your side 
without bumping into other people. The 
bag comes with a shoulder strap because 
the computer is heavy enough to make 
long walks tiresome. 


À Lightweight Computer 

with a Heftv Price Tag 

The Dynamac EL is a Mac Plus computer 
in a slim case that sidesteps compatibility 
problems by using the actual circuits 
from a disassembled Macintosh. The 
Dynamac’s screen is one of the best dis- 
plays I’ve seen on a portable computer 
and is good enough to make the Dynamac 
the day-to-day machine of anyone who 
buys it. When I wrote this review, I had 
the choice of using a Mac SE, a Mac Plus, 
or this computer. The large, sharp screen 
of the Dynamac won. 

The only drawback to this computer is 
its price. The top-of-the-line model with 
4 megabytes of RAM, a 40-megabyte 
hard disk drive, and a built-in modem 
costs $8334. For just under the same 
price ($8089), you can buy a Mac II sys- 
tem with the following Apple compo- 
nents: 2 megabytes of memory, a 40- 
megabyte hard disk drive, an extended 
keyboard, a 13-inch color monitor, a 
video board with the 256-color upgrade, 
and an ImageWriter II printer. Of course, 
you're more likely to lug a Mac Plus or 
Mac SE around than to even think of mov- 
ing a Mac II; but unless portability is an 
absolute priority, there are better ways of 
spending your hard-earned dollars in this 
price range. 

However, if portability is indeed the 
issue, then the Dynamac filis the bill ad- 
mirably. The Dynamac fits under any 
seat, and, with the carrying case, you can 
tote the computer just about anywhere. If 
you simply want to do a bit of word 
processing on the road, you can make do 
with a cheaper portable. If you must have 
everything that a Mac can offer, and you 
must have this capability wherever you 
go, then this machine’s a must. № 


Peter Wayner is a graduate student in the 
depariment of computer science at Cor- 
nell University in ithaca, New York. 


The class drive 


AFclass 


The ST251 


If you're willing to settle for less, you can put other 
drives in your AT-class computer. 

But if you want AT-class performance from your hard 
disc drive, there's only one choice. 

Seagate's ST251. 

The ST25] is the 40 MB half-height drive designed 
to get the most performance out of your ІВМ" PC, XT} 
AT* or compatible. 

With 40 msec access time, the ST251 delivers cost- 
effective AT-class performance while reducing power 
consumption to only П watts. 

For easy installation under DOS, we provide 
partitioning software— free. 


Or 
computers. 


The ST251 
features autopark with a 
balanced positioner, which eliminates 
the need for a locking mechanism. Reliability 


is assured because the drive is built at Seagate auto- 


mated manufacturing facility, using our own printed 
circuit board assembly. 

Our field-proven, proprietary stepper motors match 
the fast access time normally found only with the more 
expensive voice coil actuators. 

Features like these have made Seagate the leading 
independent manufacturer of small disc drives in 54” 
and 35” form factors. And they've made the ST251 the 
class of the AT class. 

40 megabytes. 40 milliseconds. 

Why settle for less in your AT? 

Call Seagate. 800-468-DISC. 


*IBM, XT and AT are trademarks of International Business Machines Corp, Seagate and 
are trademarks of Seagate Technology. 
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J With Modems 
you can Get Smart 


„Or Get Smarter 
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The Next Generation in Modems 
Ш A Custom designed 2400 Baud Internal | == 
PC modem by the makers of the world- 
famous EGAWONDER, means high 
performance & reliability. 

Ш Built-in microprocessor & digital signal 
processor ensures 100% error-free data 
using MNP-5. 

Ш Data compression increases 


throughput to 4800bps. 
Ш Background data spooling 
or Electronic Mail 
1 қ Price 
| Smart price to pay for Smart technology оғ б 
"Full package of e "ww a 
ДОУ кышты 
AXIO 
software included, Free. 
Technology you can Trust. 
ATI Technologies Inc., 3761 Victoria Park Ava. 
ATI is a registered trademark of AT! Technologies Inc. Scarborough. Ontario. Canada М 1W 352 
МНР is a trademark of Microcom Corporation. Mirror Il is a Tel: (416) 756 0711. Tix: 06-966640 (ATI TOR) 
irademark of Softkione Distribution Corporation. Fax- (416) 756-0720 
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HARDWARE REVIEWS 


Remaking a Classic 


Changing a successful product 
is a sticky matter: Just ask 
Coca-Cola. But when you can 
take a classic, give it new power 
and speed, and wrap the whole 
package in a sleek new housing, 
as Apple has done with its new 
series of LaserWriter II printers, you just 
may have a big winner on your hands. 

The LaserWriter Ils give Mac users 
who want laser-quality print three ways to 
pick and choose from low-cost Quick- 
Draw printing to high-end PostScript, 
with a clear and easy upgrade path from 
the bottom to the top. 

The LaserWriter П printers are de- 
signed around a 300-dot-per-inch (dpi) 
Canon second-generation LBP-SX print- 
ing engine placed within a shell holding a 
power supply and various controls (see 
photo 1). One of three "personality 
boards" fits into a slot on the bottom of 
this shell (see photos 2 and 3). This board 
determines the printer's characteristics. 
The printer's modular design allows 
Apple to reduce its development costs 
and, more important, lets you purchase a 
new board to improve the performance or 
capabilities of the printer when your 
needs demand it. 

The LaserWriter [ISC is, at $2799, the 
entry-level LaserWriter II. It does not 
support PostScript or AppleTalk. Next is 
the LaserWriter IINT, which costs more 
than the IISC ($4599) but adds PostScript 
and AppleTalk networking capabilities. 
The IINT is the most direct replacement 
for the discontinued LaserWriter Plus. At 
the top of the line, the LaserWriter 
IINTX gives you PostScript, AppleTalk 
networking, 2 megabytes of memory (ex- 
pandable to 12 megabytes), hard disk 
drive expansion capability, and a Motor- 
ola 68020 processor. For this, you pay 
$6599. 


À Single-User Printer 

The LaserWriter IISC (the "SC" stands 
for SCSI) is a single-user printer that con- 
nects to a Macintosh through the com- 
puter's SCSI port. The IISC's personal- 
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Curtis Franklin Jr. 


A laser printer with three 


personalities: Apple's LaserWriter 


IISC, IINT, and IINTX 


ity board is built around a 7.5-MHz 
Motorola 68000 processor and has | 
megabyte of RAM. One of the nice fea- 
tures of the IISC (and the other two 
printers as well) is its dual paper path. 
Since different word-processing, page 
layout, and graphics programs print 
pages in different orders (first-to-last ver- 
sus last-to-first), the LaserWriter II shell 
offers two different ways for the pages to 
be collected after they're printed. Nor- 
mally, the paper is collected face-down 
on the top of the printer— perfect for first- 
to-last printing software. But by simply 
opening a door, you can have the paper 
collected face-up at the side of the 
printer. 

Since the IISC uses the same print en- 
gine as the other Laser Writer IIs, the out- 
put's resolution is the same as the more 
expensive printers. In spite of this, the 
lack of PostScript makes "How's the 
quality?" the first question asked about 
the IISC. The answer is that, especially 
for text, the output is quite good. I found 
that on standard-size text (9 through 14 
points), it is difficult to tell the output of 
the IISC from that of the IINT or the 
IINTX. In larger point sizes, and espe- 
cially in large boldface fonts, the results 
were considerably more ragged (i.e., 
showing "'stair-stepped" edges) than 
equivalent PostScript fonts. 

The good results at normal point sizes 
come from a technique similar to that 
used by Imagewriter printers. For each 
font to be printed, two font sizes must be 
loaded into the System file. The first font 
size is the font used for the screen 
display. The second font is 4 times the 
size of the screen font and is used by the 
printer driver. Apple achieves high-qual- 
ity print without the computational com- 
plexities of PostScript by scaling this 


large font down to 25 percent of 
its original size during the 
printing operation. 

Graphics printed on the ПЅС 
are obviously different from 
those printed on PostScript- 
equipped printers. All IISC 
images are generated on the host com- 
puter by QuickDraw, Apple's propri- 
etary graphics routines that are em- 
bedded in the ROM of every Macintosh. 
QuickDraw does not provide the auto- 
matic high quality of PostScript, but it 
does allow the meticulous user the oppor- 
tunity to **hand-smooth" objects. Circles 
and diagonal lines showed some jagged- 
ness, but the quality was miles ahead of 
Imagewriter resolution and was on a par 
with non-PostScript output (such as that 
from MacPaint) on the LaserWriter. 

Installing the LaserWriter IISC was 
easy. The 126-page owner's guide pro- 
vided clear instructions for installing the 
hardware and software for the printer. 
When I was ready to connect the printer 
to the Mac SE, I found that | did not have 
the SCSI terminator called for in the doc- 
umentation. I plugged everything to- 
gether anyway, and everything worked 
just fine. However, for permanent instal- 
lations, I recommend that you follow the 
directions in the manual. 

The LaserWriter IISC comes with four 
disks of software: one installation disk, 
one disk with the LaserWriter IISC driver 
version 1.0B12, and two font disks. The 
manual includes directions for installing 
this software, but since all the utilities 
follow Macintosh convention, most expe- 
rienced Mac users will have no trouble. I 
did find that the fonts (Helvetica, Cour- 
ier, Times Roman, and Symbol, in 9- 
through 96-point sizes) took up a lot of 
disk space, making me glad I had a hard 
disk drive on both the Mac SE and Mac II 
used to test the printer: For example, add- 
ing the complete Times, Helvetica, and 
Courier fonts to your System file balloons 
the size of this file by more than | mega- 
byte. If you intend to connect a Laser- 
Wnter IISC to a floppy-disk-drive-only 


Mac, you'll want to carefully choose 
those fonts that you install on your system 
disk. 

I tried PageMaker 1.1 with the Laser- 
Writer IISC and was surprised to find that 
pages printed with no translation or extra 
driver needed. The output from Page- 
Maker was high-quality—not quite up to 
the standards of PostScript but very 
smooth and even. The only problem was 
that, between my early version (1.1) of 
PageMaker and the early version of the 
Laser Writer IISC printer driver, the com- 
puter consistently locked up about 45 
seconds after printing. Apple says this 
problem is eliminated with the latest ver- 
sion (3.0) of PageMaker. 

The LaserWriter IISC is the slowest 
printer in the LaserWriter family, taking 
more time than even the LaserWriter to 
print most of the benchmark documents 
(see figure 1). Only the 90K-byte Mac- 
Draw test file (described later) printed in 
significandy less time on the IISC than 
on the LaserWriter or the LaserWriter 
IINT. This is because the IISC's printing 
process eliminates a conversion step. 
Normally, the standard LaserWriter 
driver does a complicated conversion of 
QuickDraw graphics into PostScript 
commands for a print job. For the Laser- 
Writer IISC, the Macintosh draws the 
page image in its memory using Quick- 
Draw primitives, and this image is sent to 
the printer. This process has two impor- 
lant consequences: First, your Mac is tied 

continued 


Photo 1: The LaserWriter II shell, 
shown here with the paper tray attached, 
includes the print engine, controls, and 
power supply. 


Photo 2: The LaserWriter IINTX 
board (top) has space for an extra 
megabyte of RAM using 256K-byte- 
density SIMMs. The ИМТ board 
(middle) holds 2 megabytes of RAM, 
and the HSC board (bottom) comes 
standard with I megabyte. 
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REMAKING A CLASSIC 


LaserWriter IISC 


LaserWriter ИМТ 


LaserWriter ИМТХ 
PostScript laser printer 


Apple Computer inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Canon LBP-SX laser xerographic 
print engine, rated at 8 ppm; 
300- by 300-dpi resolution; Post- 
Script interpreter with batch or 
interactive modes; Diablo 630 
emulation; HP LaserJet Plus 
emulation; personality board 
with 16.7-MHz 68020 CPU, 1 
megabyte of ROM, 2 megabytes 
of RAM expandable to 12 mega- 
bytes, LocalTalk interface, ADB 
interface, RS-232C serial inter- 
face, SCSI, and font expansion 
slot; LaserWriter and LaserPrep 
version 5.1 printer driver and 
ИМТ font files. Power 
requirements: 90 V to 126 V AC, 
50 to 60 Hz. 


8V2 by 20 by 1872 inches 
(without letter-&z6 cassette); 

45 pounds 

Macintosh Plus, SE, or ll; two 
LocalTalk nodes and a LocalTalk 
cable 

None 

152-page spiral-bound user's 
manual 


$6599 (includes toner cartridge 
and letter cassette) 


Type QuickDraw-based taser printer PostScript laser printer 
Company Apple Computer Inc. Apple Computer inc. 
20525 Mariani Ave. 20525 Mariani Ave. 
Cupertino, CA 95014 Cupertino, CA 95014 
(408) 996-1010 (408) 996-1010 
Features Canon LBP-SX laser xerographic Canon LBP-SX laser xerographic 
print engine, rated at 8 pages print engine, rated at 8 ppm; 
per minute; 300- by 300-дрі rəs- 300- by 300-dpi resolution; Post- 
olution; personality board with Script interpreter; Diablo 630 
7.5-MHz 68000 CPU, 16K bytes | emulation; personality board 
of ROM, 1 megabyte of RAM, with 11.5-MHz 68000 CPU, 1 
SCSI with externally switchable megabyte of ROM, 2 megabytes 
address, and ADB connector; of RAM, LocalTalk interface, 
LaserWriter IISC printer driver АОВ interface, and RS-232C 
and 115С font files. Power re- serial interface; LaserWriter and 
quirements: 90 volts to 126 V LaserPrep version 5.1 printer 
AC, 50 to 60 Hz. driver and МТ font files. Power 
requirements: 90 V to 126 V AC, 
50 to 60 H2. 
Size 8% by 20 by 18У: inches 8% by 20 by 18% inches 
(without letter-size cassette); (without letter-size cassette); 
45 pounds 45 pounds 
Hardware Needed Macintosh Plus, SE, or Il; SCSI Macintosh Plus, SE, or il; two 
cable and terminator LocalTalk nodes and a LocalTalk 
cable 
Software Needed None None 
Documentation 126-page spiral-bound user's 152-page spiral-bound user's 
manual manual 
Price $2799 (includes toner cartridge $4599 (includes toner cartridge 
and letter cassette) and letter cassette) 
Inquiry 888. Inquiry 889. 


up during a print job, and second, the 
faster your Mac, the faster the Laser- 
Writer IISC will print. 


An Upgraded Classic 

The LaserWriter IINT (the "NT" stands 
for networking) is the most direct re- 
placement for the discontinued Laser- 
Writer Plus. Like the LaserWriter Plus, 
the LaserWriter ПМТ personality board 
has а 11.5-MHz Motorola 68000 proces- 
sor, | megabyte of ROM, and 2 mega- 
bytes of RAM. Included on the board is a 
faster version of PostScript (version 47.0, 
as compared to version 38.0 on the Laser- 
Writer), an Apple Desktop Bus (ADB) 
port (for future expansion), a LocalTalk 
connector, and a DB-25 serial port. Fi- 
nally, a special Diablo 630 emulation is 
built into the software. The net result is a 
printer that is a worthy successor to the 
venerable LaserWriters that it replaces. 
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Setting up the printer was just as easy 
as setting up the LaserWriter IISC: I dis- 
connected the IISC board by loosening 
two screws, pulled the IISC board out of 
the Laser Writer II shell, and inserted the 
IINT board. Ali that was left to do was 
tighten the same two screws and plug in a 
LocalTalk connector. The whole re- 
placement process took about 5 minutes. 

In a welcome change from the original 
LaserWriters, the LaserWriter IINT and 
IINTX boards now use the same DIN-8 
connectors for LocalTalk that are used by 
the Mac Plus, Mac SE, and Mac II serial 
ports. The LaserWriter and LaserWriter 
Plus used DB-9 connectors, making the 
printer hookup to a network a headache if 
you forgot this little detail when you pur- 
chased the LocalTalk nodes. 

Software installation is just as easy. 
You get three disks: one with the System/ 
Finder combination and Installer pro- 


Inquiry 890. 


gram, one with the new LaserWriter/ 
LaserPrep version 5.1 drivers and a font 
utility, and the last with the LaserWriter 
IINT screen fonts to match the fonts in the 
board's ROM. You also get a 152-раре 
owner's guide that does double duty as 
the manual for both the Laser Writer ПМТ 
and the LaserWriter IINTX. It is lavishly 
illustrated and even includes information 
for connecting an MS-DOS machine to 
the Laser Writer IINT's serial port. 

The IINT has 11 resident fonts: ITC 
Bookman, Courier, New Century 
Schoolbook, Palatino, Times, ITC Zapf 
Chancery, ITC Avant Garde, Helvetica, 
Helvetica Narrow, Symbol, and ITC 
Zapf Dingbats. Like the LaserWriter it 
replaces, the LaserWriter IINT can use 
downloadable fonts from a number of 
commercial, shareware, or freeware 
sources. A utility application called 

continued 
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... into networking environments 
needing a fast and powerful network 
that is easy to use, compatible witb 
NETBIOS and DOS 3.1 based 
applications, requires minimal 
memory and is inexpensive. 


Warp Speed Communications 
LANtastic's fast transmission rate of 2.0 megabits 
per second and efficient NETBIOS processing 
means data pcts delivered to your programs faster. 
And because cach LANtastic adapter contains a 
powerful IOMHz network coprocessor that 


LANtastic” 
Goes Where 


O М 
Has Gone 
Before... 


Low Memory Requirements 

LANtastic's network operating svstem is the 
smallest NOS available, requiring less than 40K on 
a Server and 10K опа Node. LANtastic NOS offers 
DOS 3.1 record and file locking, peer-to-peer 
networking. powerful access 

control, audit trails, print spooling 


handles all network traffic, - = = and electronic mail. No 3550 
your computer can be working Қ l n^ extended memory boards are North 
for you and not for Starter Kit $399 necessary, you don't have to Ist Avenue 
the network. ” two adapters • асе foot reformat your hard drive or Suite 330 

и аны * two-user cable | dedicate a file server and you dac 

ба; 

І 0 0% NETBIOS version of * terminators can be networking in 20-30 жете 
Сотра! ibili fy LANtastic NOS minutes including installation ^ ciega 
The NETBIOS standard is t time. 
5 pra Additional Adapter $199 | | Еах: 
completely implemented by the A Complete Network 602-293-8065 


LANtastic adapter. NETBIOS SOME | 
compatibility allows you to NOS License 
choose from many different ' 3-120 users 
network operating systems, 
gateways, micro-to-mainframe links and network 
applications. LANtastic’s NETBIOS only requires 
2.5K of memory and delivers data two to six times 
faster than other manufacturer's implementations, 


$295 ИЛ 

LANtastic provides fast network 
hardware, real peer-to-peer 
network software, in one package from one source. 
You can try LANtastic at no risk with our 30 Day 
Money-Back Guarantee. Order your LANtastic 


today! 602-293-6363 


REMAKING A CLASSIC 


The LaserWriter il 
gives Mac users three 
ways to pick and choose 
with a clear and easy 
upgrade path from 

the bottom to the top. 


LaserWriter Font Utility, provided with 
the installation software, lets you select 
the font files you wish to download to the 
LaserWriter ПЧТ" memory. 

When I benchmarked the LaserWriter 
IINT, it became obvious that the biggest 
improvement in speed over the Laser- 
Writer was in printing PostScript graph- 
ics files. In most of the text benchmarks 
(the 7-page MacWrite file on the Mac SE 
being the exception), the LaserWriter 
IINT was a few seconds faster than the 
LaserWriter. In comparison, the 90K- 
byte MacDraw file that took 1392 sec- 
onds to print on the Mac SE/LaserWriter 
combination took only 1088 seconds with 
the Mac SE/Laser Writer ПМТ. 


The LaserWriter IINT was consis- 
tently faster than the LaserWriter IISC, 
with the exception of that 90K-byte Mac- 
Draw file. Since the LaserWriter IISC 
does not use the QuickDraw translation 
and PostScript processing, it was able to 
print the large MacDraw graphics file 2 
minutes faster than the Laser Writer ПМТ 
paired with the Mac SE, and 7 minutes 
faster than the Laser Writer ПМТ coupled 
with the Mac II. 

The LaserWriter IINT is a very capa- 
ble PostScript printer that ably anchors 
the middle of the Apple LaserWriter 
printer family. The price of a LaserWriter 
IISC-to-LaserWriter IINT upgrade is 
$2099. The fact that you can have a IINT 
by upgrading from a LaserWriter IISC, 
and can upgrade the IINT to a Laser- 
Writer IINTX, makes it a great choice for 
a small, growing office or workgroup. 


And at the Top... 

When you exchange the LaserWriter 
IINT board for a LaserWriter IINTX 
board (a $2499 procedure), you enter a 
realm of serious printer intelligence. The 
standard IINTX has a 16.7-MHz Motor- 
ola 68020, 1 megabyte of ROM, 2 mega- 
bytes of RAM, PostScript version 47.0, a 
50-pin SCSI hard disk drive interface, a 


Photo 3: The LaserWriter II boards offer a full range of connectors. The ИМТХ 
board (top, left to right): ADB port, SCSI port, configuration DIP switches, serial 
port, LocalTalk port. The IINT board (middle, left to right): ADB port, 
configuration switches, serial port, LocalTalk port. The IISC board (bottom, left 
to right): ADB port, SCSI port, board SCS! address selector, SCSI port. 
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DB-25 serial port, and LocalTalk and 
ADB ports. Three SIMM (single in-line 
memory module) sockets hold the on- 
board RAM, and by populating these 
sockets with 1-megabyte-density SIMMs 
you can expand the board's total RAM 
capacity to 12 megabytes. It's amazing to 
realize that there are 32-user supermicro- 
computers that have less raw horsepower 
than this printer. 

Unfortunately, I didn't get to sample 
the full power of the printer; the unit sent 
for review had the standard 2 megabytes 
of RAM and no hard disk drive. It was 
still the fastest of the LaserWriters, be 
they new or old. 

Installing the LaserWriter IINTX was 
just like installing the IINT, a 5-minute 
procedure involving two screws and a 
LocalTalk connection. The software in- 
stallation was unnecessary because the 
LaserWriter IINT and the LaserWriter 
IINTX use the same fonts. 

The LaserWriter IINTX has the same 
11 resident fonts as the LaserWriter 
ПМТ, but where the Laser Writer ПМТ 
can have fonts downloaded to its RAM, 
the IINTX can store downloaded fonts 
either in its considerable RAM or on one 
of the chain of hard disk drives that can be 
attached to the SCSI port. If you do add 
hard disk drives, setting the SCSI address 
of the printer is a simple matter of push- 
ing a button and watching addresses click 
past in a window on the LaserWriter 
IINTX board. The LaserWriter Font 
Utility lets you download fonts into the 
LaserWriter’s memory or to the hard disk 
drive. One problem in chaining a new 
SCSI hard disk drive off an existing hard 
disk drive that's holding fonts is that you 
must reformat both disks and download 
all the fonts again to add the new drive. 
This can be a major job if you are chain- 
ing a hard disk drive off a 40-megabyte 
drive already packed with fonts. 

If neither of these font options appeals 
to you, the LaserWriter IINTX also has 
an expansion slot where you can install 
font ROM boards. In addition to its Post- 
Script graphics, the IINTX can emulate 
the HP LaserJet Plus and Diablo 630 
printers. With the various ways of inter- 
facing with the printer and the number of 
fonts and emulations it offers, this is one 
of the most flexible printers around. 

The performance of the LaserWriter 
IINTX is, quite simply, wonderful. 
When I paired the IINTX with a Macin- 
tosh II, printing even large and complex 
files became a fast procedure. The most 
striking example was the 90K-byte Mac- 
Draw file. This file took over 20 minutes 
to print on the LaserWriter/Mac II com- 
bination. When I printed it using the 
IINTX with the Mac II, it took just 8 min- 

continued 


Sysgen brings you the 
best buys in backup. 
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60Mb QIC-File™ - 

* Compatibility with all PCs and PS/2s™ "Sar 
(New QIC-File Plus available for a. 
Р5/2 Models 50, 60 and 80 at $995) 

* Streaming tape technology with 
superior 90 IPS speeds 

* Dual read/write heads for simulta- 
neous backup and verification 

* OIC-File and QIC-File Plus tapes are 
fully interchangeable between PCs 
and PS/2s 
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60Mb Smart Image™ | 

* Compatibility with all PCs and PS/2s 
(New Smart Image Plus for PS/2 
Models 50, 60 and 80 at $795) 

* Streaming tape technology with 
superior 90 IPS speeds 

" Dual read/write heads for simulta- 
neous backup and verification 

* Smart [mage and Smart Image Plus 
tapes are fully interchangeable 


between PCs and Р5/25 > 
Sysgen™ gives you a lot the 40Mb Bridge-Tape™ Ask your dealer for a Sysgen 
more backup for a lot less. subsystem that’s PC and PS/2 backup system or call the 
Choose a Sysgen И" tape compatible, for total backup Sysgen hotline for more 
cartridge system or a Sysgen and data transfer flexibility. information. 
cassette tape system for all Sysgen backup systems 
your PC and PS/2 backup offer you the highest 1-800-821-2151 
needs. performance at the lowest 
Or choose other leading prices in the marketplace. 
backup products from the With the proven reliability 
complete Sysgen family, of 100,000 installed backup 
including the 120Mb Net- systems. And a #1 rating by 
File" for backing up entire industry experts. SYSGEN 
Novell® networks and [INCORPORATED 


SYSGEN м... 556 Gibrahar Drive, Milpitas, CA 5835, (408) 24 4411, C Copyright, Syspen, lar. 1968. Trademarks: ФИС. Fide. Sexort lage, Syupen, Net- Fide, Bridge-Tupe-5ysgen. Unc ; PS/2-18M Carp. Megiered Trademark: четв Navel], tac. 


REMAKING A CLASSIC 


MAC SE MAC Il 


90K MACDRAW 90K MACDRAW 


Printer Print time Printer Рига uma 


Plus 24:38 Plus 24:37 
ПӘС 16:10 IISC 9:51 
ИМТ 19:55 ИМТ 18:21 
IINTX 7:52 ИМТХ 7:57 
ВК MACDRAW 6K MACDRAW 


Printer Print time Printer Print time 


Pius 1:05 Plus 0:59 
І5С 1:43 6С 0:52 
ИМТ 0:55 ИМТ 0:53 
ІМТХ 0:41 lINTX 0:32 
MIXED TEXT AND GRAPHICS MIXED TEXT AND GRAPHICS 


Pnnter Print ume Printer Print time 


Plus 3:49 Plus 3:43 
isc §:38 lsc 2:47 
ИМТ 2:53 INT 2:41 
HNTX 1:34 1INTX 1:24 
30-РАСЕ TEXT 30-PAGE TEXT 


Printer Print time Pnnter Print time 


Plus 4:49 Plus 4:39 
IISC 10:44 The 6:28 
ИМТ 4:30 INT 4:21 
IINTX 4:11 lINTX 4:04 
7-PAGE TEXT 7-PAGE TEXT 


Printer Print time Printer Print tima 


Plus 1:41 Plus 1:39 
WSC 2:22 ПӘС 1:30 
ИМТ 1:31 NT 1:26 
IINTX 1:17 ИМТХ 1:12 
3-PAGE TEXT 3-PAGE TEXT 


Printer Print time Printer Print tima 


Plus 1:10 Plus 1:06 
IISC 1:10 HSC 0:49 
ИМТ 0:56 HNT 0:52 

0:49 IINTX 0:40 


LaserWniter IISC 


LaserWriter ISC — 


Figure 1: These tests compare an original LaserWriter against the LaserWriter IISC, IINT, and IINTX. The ИМТХ was fastest 
overall; the IISC was quicker than the ПМТ on complicated graphics or on very short text files. 
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REMAKING A CLASSIC 


A Forest Gave Its All 
for Benchmarks 


І went through ream upon ream of 
4 paper in testing the three printers 
against one another, the original Laser- 
Writer, and a stopwatch. I used two 
Macintosh computers—a Mac SE with 4 


megabytes of RAM and a 20-megabyie 
hard disk drive, and a Mac II with 5 


megabytes of RAM and an 80-megabyte 
hard disk drive. With each combination 
of printer and computer, ] used Mac- 
Write 4.6, MacDraw 1.9.5, System 4.2, 
and Finder 6.0.. 

To get results that apply to real-world 
Situations, I came up with six bench- 
mark tests: a 3-page MacWrite docu- 
ment using Apple Macintosh Tech Note 
#154; a 7-page MacWrite document 
(Apple Macintosh Tech Note #12); a 30- 
page MacWrite document composed of 
24 pages of BIX material and one of my 
old manuscripts spliced into the middle; 


utes. Speed like this can make a huge dif- 
ference in a large office or workgroup, 
where waiting for the printer can have se- 
rious effects on productivity 

For most individuals, the IINTX will 
be overkill. But for graphic designers, 
engineers, or publishers who need com- 
plex graphics or pages output on letter- 
size sheets, and who need them in a hur- 
ry, the IINTX certainly fills the bill. In a 
larger networked environment, the 
IINTX has the power and expandability 
to provide most users with the services 
they need while not bogging down the net 
with queued-up print requests. 


New and Improved 
When a reviewer looks at any product 
that is supposed to be an improvement 
over and replacement of an established 
and successful product, the tendency is to 
look not only for improvements, but for 
those areas where the designers fumbled 
when they were adding features. I fol- 
lowed this tendency and looked for slip- 
ups, tragic deletions, or simple mistakes, 
and the only possible problem I saw was 
the IINTX's requirement that you refor- 
mat the SCSI hard disk when you chain a 
new one—something you might be able to 
live with. Apple redesigned the Laser- 
Writer from the inside out, and I can't 
honestly say that the designers have done 
anything wrong. 

The output from the new Canon print 
engine was consistently darker and more 


a 6K-byte MacDraw File that prints on 
one page; a Mixed Text and Graphics 
document using the 3-page MacWrite 
document with the 6K-byte MacDraw 
file inserted into it, making that docu- 
ment 5 pages long; and a 90K-byte Mac- 
Draw File composed of a complex Mac- 
Draw diagram that printed on 16 pages. 

All the tests were run with no INITs 
active on the host computer. For the 
LaserWriter IISC tests, I disabled 
AppleTalk. For the printers using 
AppleTalk, I removed the computer and 
printer from the larger network outside 
of the lab so that the printer would not 
have to spend cycles responding to other 
network traffic. After running the 
benchmarks and comparing the results, 
I reached a conclusion that should star- 
tle no one: The more you spend, the 
more power and speed you get. 


even than that from tbe first-generation 
Canon engine in my LaserWriter. When 
the output emerged from the printer, the 
options for stacking the pages saved a lot 
of time by putting the pages in the correct 
order for the type of software used. 

One of the biggest problems with the 
original LaserWriter was the lack of an 
envelope feed. Apple engineers have 
solved that problem with the addition of a 
special feed tray for envelopes. This sin- 
gle improvement makes the Laser Writer 
Ц family much more feasible as general- 
purpose office printers, instead of just 
specialized report and graphics printers. 

To top things off, Apple has taken a cue 
from the PC world and provided a clear 
upgrade path for users who want a low- 
cost, single-user QuickDraw printer now 
but who may need more from a printer 
down the road. By setting up the upgrade 
as a 5-minute procedure that can be done 
at any authorized service center, Apple 
has given Laser Writer HSC buyers great 
incentive to stay within the Laser Writer П 
family as their needs grow. From the en- 
try-level LaserWriter IISC to the top-of- 
the-line LaserWriter IINTX, the new series 
of LaserWriter IIs should leave no one, 
except perhaps Apple's competitors, pin- 
ing for the days of Laser Writer Classic. 8i 


Curtis Franklin Jr. is senior testing editor 

for the BYTE Testing Lab. He can be 
reached at One Phoenix Mill Lane, 
Peterborough, NH 03458. 
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High-Performance 


IEEE-488 
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for your 


IBM Р5/2. 


* Runs on Personal System/2 
modcis 50. 60, and 80 (Micro 


— program in the language of 
your choice 
* Highest performánce available 
- up to ІМ bytes/sec data 
transfer rate using NI 
Turbo488" gate array 
* ON SRQ interrupt response 
* Applications Monitor 
- real-time error checking and 
progrant tracing with pop-up 
windows 
* Best price/petformahce 
е FREE technical support with toll 
| service | 
© 30-day money back guarantee | 
a 2-year warranty 
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You can spend thousands of dollars 
for three dimensional CAD software 
and still not get the power and 
capability that DesignCAD 3-D 
offers for a remarkable $299! DesignCAD 3-D is 
proof positive that you don't have to spend a fortune 
for quality. 


DesignCAD 3-D allows you to develop and advance 
any design in 3 dimensional space, while providing you 
with features such as shading, hidden line removal, 
printer and plotter support. DesignCAD 3-D's extensive 
file transfer utilities allow you to: transfer documents 
to and from IGES, DXF HPGL, transfer to GEM and 
Post Script and to read ASCII text files and X, Y, Z 
coordinate files. It allows up to 4 simultaneous views 
(any angle or perspective) on the screen. Complex 
extrusions, extensive 3-D text capabilities, auto 
dimensioning and a host of other 

features are all included with 

DesignCAD 3-D, all at no extra 

charge. 
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DESIGNCAD 3-D 


The compatibility that 

DesignCAD 3-D offers you means 
that it can be used with almost any 
PC compatible system. It supports 
more than 200 dot matrix printers, more than 80 plotters 
and most digitizers and graphic adapters. DesignCAD 
3-D can read drawings from most other CAD systems. 


The best reason to buy DesignCAD 3-D is not the low 
price, the performance or the compatibility. The best 
reason is the amazing ease of use. Design CAD 3-D's 
powerful commands mean that you can produce 
professional 3-D drawings in less time than you thought 
possible. In fact, we think you'll agree that DesignCAD 
3-D is easier to learn and easier to use than any 3-D 
CAD system for IBM PC, at any price! 


See your local computer dealer for Design CAD 3-D, or contact: 
о p = 
-American 
Small Business Computers, Inc. 


327 S. Mill SL, Pryor, ОК 74361 
(918) 825-4844 FAX 318-825-6359 
Telex 9102400302 
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PCs and Macs 
Working Together 


Emil Flock 


QuickShare, DaynaFile, 
and MatchMaker marry 
Macs and PCs 


Until now, passing files between IBM 
PCs and Macintosh computers has too 
often been a stormy affair, involving 
serial cables, communications packages, 
and special programs to try and match 
file formats. Now, a number of com- 
panies are trying to marry Macs and PCs. 
I looked at three different approaches to 
bringing harmony to a two-computer 
desktop: QuickShare from Compatible 
Systems, DaynaFile from Dayna Com- 
munications, and MatchMaker from 
Micro Solutions. 

QuickShare ($465) consists of a PC ex- 
pansion card with a cable to the Mac's 
SCSI port, plus a bevy of programs. It of- 
fers high-speed (1.4 million bits per sec- 
ond on a Mac Plus or SE) data exchange 
and translation. As a bonus, QuickShare 
lets the Mac share the PC's hard disk 
drive, DaynaFile disk drives ($595 and 
$849) plug into the Mac's SCSI, allowing 
you to read and write PC files. Both 
QuickShare and DaynaFile are accessed 
normally from the Macintosh desktop. 
MatchMaker ($149) is a PC expansion 
card with a port and software that lets you 
read from and write to a Macintosh disk 
drive from your PC. 

All three products do a reliable job of 
moving information from the PC's data 
format to the Mac's and vice versa. Un- 
fortunately, that's less than half the job: 
File format translation is the real chal- 
lenge. None of these products meets it en- 
tirely, but each saves considerable time 
and work. I tested these products on a 
Mylex 386 running at 16 MHz with a 
MiniScribe 23-millisecond (ms) hard 
disk drive, a 1.2-megabyte floppy disk 
drive, and a 400K-byte floppy (Mac) disk 
drive; and on a Mac Plus with one inter- 
nal and one external 800K-byte floppy 
disk drive. 


Fast Boots from a PC 

Want to double or triple the speed of your 
floppy-disk-based Mac? QuickShare can 
let your Mac use part of your PC's hard 


disk drive—and even boot from it. With- 
out QuickShare, it takes 39 seconds to 
boot my Mac Plus from a floppy disk 
drive. With QuickShare (and my Mylex 
386's superfast 23-ms-access-time hard 
disk drive), I can boot in 15 seconds. For 
someone who is continually crashing the 
Mac, this is a godsend. Besides, when 
you do crash the Mac, you can turn your 
head about 10 degrees, shift keyboards, 
and use your PC while the Mac reboots. 
(Unhappily, most non-hard-disk-drive 
Macs are 512Ks that don't come with the 
SCSI port necessary to use QuickShare, 
but QuickShare is just about good enough 
to make you spring for the SCSI up- 
grade.) In addition to faster boots, Quick- 
Share is up to 55 percent faster than the 
Mac's floppy disk drive when loading 
and exiting Omnis 3 Plus, Excel 1.04, 
Word 3.01, and MacWrite 4.6. 

All this increased speed is really only a 
by-product of QuickShare’s intended use. 
The real raison d'etre of QuickShare is to 
share files between PCs and Macs. 
QuickShare helps widen the Mac/PC 
niche—it's one of those devices that 
leaves you wondering how you ever got 
along without it. You get to concentrate 
on your work instead of moving files 
around. File transfers through nuil- 
modem cabies using telecommunications 
software at each end are not cost-effective 
when compared to spending less than 
$500 for QuickShare. 

QuickShare comes bundled with soft- 
ware on two disks—one 3'4-inch disk for 
the Mac and one 5!4-inch disk for the 
PC. PC Transfer is the sole inhabitant of 
the Mac disk, while the PC disk has four 
files: QSINSTLL.EXE, QUICKSHR.EXE, 
QSPC.EXE, and MACDRIVR.BIN. You need 
a Mac with a SCSI port and an IBM PC 
XT- or PC AT-compatible computer 
running under MS-DOS 3.1 or higher. 


Creating a Virtual Disk 

It takes 15 minutes to plug in the Quick- 
Share expansion board and connect the 
cable to your Mac's SCSI port. The 
QuickShare installation package called 
QSINST.EXE, gives you a choice of two 
basic configurations: a minimum setup 
for file transfer only, or a larger setup 
where Macintosh files can be stored and 


accessed on the PC disk. In either case, il 
creates what the manual calls a "virtual 
disk" on your PC's hard disk. It makes a 
directory, called \QUICKSHR, and a file in 
that directory called RFSO1, which be- 
comes the virtual disk. In the minimum 
(6K-byte) setup, you have just enough 
room to run PC Transfer, but you cannot 
store Macintosh files on your PC's hard 
disk. You might choose this option if 
your Mac already has its own hard disk 
drive. 

The real advantages of QuickShare ac- 
crue when you give it enough room for at 
least the Macintosh System and Finder. 
Then you can boot the Mac from the PC's 
hard disk drive. If you allocate enough 
memory to QuickShare, you can put any 
or all of your Macintosh applications pro- 
grams on the PC's hard disk drive and 
run them from there. 

QUICKSHR.EXE is the device driver that 
makes QuickShare go. It gets copied to 
your \QUICKSHR subdirectory during in- 
stallation, and you're expected to run it in 
your AUTOEXEC.BAT file. It takes about 
17K bytes of RAM to activate the Quick- 
Share connection. 


Living Together, Working Together 
Since the Mac came out, my desk has 
been set up with the PC and the Mac 
cheek by jowl. When I got QuickShare, 
the two machines began to work produc- 
tively together for the first time. 

When they both try to access the PC's 
hard disk drive at the same time, each 
suffers a small degradation in perfor- 
mance. But it's still one man, two micro- 
processors when it comes to throughput 
and “dual-tasking.” For instance, my 
Mac can copy files onto my PC's hard 
disk drive without SideKick's Notepad 
seeming to slow down a bit, and Paradox 
386 can do a query on the PC without 
holding up my Mac spreadsheet. But run- 
ning PC-Talk hangs up QuickShare en- 
trely, crashing the Mac—although re- 
booting the PC and reloading QUICK- 
SHR.EXE brings the Mac back to life. 

The Mac can be locked out when you 
try to boot if your PC is too busy doing 
disk accesses. For example, if Paradox is 
grinding away on a modify/restructure 
and you try to boot your Mac from the 
virtual disk, you get Unhappy Face num- 
ber OFOOOA, and you must flick your 
power switch to reboot when the PC ap- 
plication is finished with the hard disk 
drive. This is because when the Mac's 
ROM boot sequence has to wait too long, 
it eventually produces a time-out. 


PC Drives for the Mac 

DaynaFile consists of external PC disk 

drives for Macintosh computers. So 
continued 
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QuickShare DaynaFile MatchMaker 
-——— 20: ees SP А nsu о 
Туре PC expansion board for Macintosh disk drive to read PC expansion board to interface 
PC-to-Macintosh file transfer PC disk formats with Macintosh disk drive 
Company Compatible Systems Corp. Dayna Communications Inc. Micro Solutions 
Р.О. Drawer 17220 50 South Main St. 132 West Lincoln Highway 
Boulder, CO 80308 Salt Lake City, UT 84144 DeKalb, IL 60115 
(800) 356-0283 (801) 531-0600 (815) 756-3411 
(303) 444-9532 
Size 5.25 by 3.88 inches 5 by 6.60 by 10 inches; 4.41 by 3.88 inches 
Single drive; 9 pounds; 
Dual drive: 12 pounds 
Features 1.4-million-bit-per-second (mbps) ^ Read/write of PC disks from Mac Copy, display, and delete files 
file exchange between PC and desktop; MacLink Plus Translator оп Macintosh disks from PC; 
Mac 512E (with SCS!) or Mac included includes MAC.COM driver, 
Plus; 1.75-mbps file exchange MAC2TEXT.EXE, and adaptations 
between PC and Mac SE; 4.2- of MS-DOS file commands 
mbps file exchange between PC 
and Mac Il. Includes PC Transfer 
for Macintosh on 3Vz-inch disk; 
QUICKSHR.EXE, QSINSTLL.EXE, MAC- 
DRIVR.BIN, and QSPC.EXE for PC on 
5V4-inch disk; 10-foot SCS! cable 
Hardware Needed | ІВМ XT, АТ, or compatible Mac Plus, SE, 1, or other Mac IBM XT, AT, or compatible with 
and Mac Plus, SE, ІІ, or other with SCSI port 192K bytes of RAM; external 
Macintosh with SCSI port Macintosh disk drive with cable 
Software Needed MS-DOS 3.1 or higher Macintosh System 3.2 and MS-DOS 2.0 or higher 
Finder 5.3 or higher 
Documentation 68-page Installation and 91-page Guide, with index 56-page User's Guide, 
Operations Manual, no index no index 
Options 1.2-megabyte, 5V4-inch 
drive: $255 (add-in) 
1.44-megabyte, 32-inch 
drive: $355 (add-in) 
MacLink Plus OEM version: $95 
SCSI cable: $40 
Price $465 $595 (360K-byte 51-inch drive) $149 
$849 (360K-byte 5V4-inch drive 
and 720K-byte 3¥2-inch drive) 
Inquiry 885. Inquiry 886. Inquiry 887. 


equipped, a Mac can read directly from 
PC data disks—and write to them as well, 
right from the Finder. You need a SCSI 
port on your Mac. 

DaynaFile works with the Mac II, SE, 
or Plus, or any Mac that has had a SCSI 
port added. My review unit had two flop- 
py disk drives: a 360K-byte 5'4-inch 
drive and a 720K-byte 3!^-inch drive. 
DaynaFile is also available with 1.2- 
megabyte 5 4-inch floppy disk drives and 
1.44-megabyte 3'^-inch floppy disk 
drives. 

It takes less than half an hour to install 
DaynaFile—about 10 minutes to uncrate 
it, cable its 50-pin port to the Mac's 25- 
pin SCSI, insert the terminator plug, 
choose a SCSI ID number on a rotary 
switch, and power up the unit through its 
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transformer with extra-long cables 
(which are a nice touch); and about 20 
minutes to install the software. There is 
no power-on lamp on the unit, and it must 
be turned on before the Mac (this detail 
isn't mentioned until well into the 
manual). 

It's impossible to shoehorn the Dayna- 
File driver (which requires 61K bytes of 
disk space) onto the same floppy disk 
with the System, the Finder, and the 
LaserWriter printer drivers and still have 
room for any major applications pro- 

. For example, since System 4.2 
takes up 321K bytes, Finder 6.0 takes up 
99K bytes, and the LaserWriter drivers 
require 75K bytes, that leaves only 244K 
bytes on a single 800K-byte disk. Without 
a hard disk drive, you are forced to mix 


data with your applications program in 
the second disk drive. 


Good, but Not Perfect 
Until ] got my hands on QuickShare, 1 
thought DaynaFile was the cat's pajamas. 
Two simple flicks of the wrist to remove a 
disk from my PC and insert it into my 
Mac—what could be simpler? Now that 
I'm spoiled by hard-wiring, it seems in- 
convenient to use mere floppy disks. 
DaynaFile can provide as much as 3 
megabytes of storage between two 1.44- 
megabyte drives, but it doesn't let me for- 
get floppy disks altogether, as Quick- 
Share can. 
DaynaFile deserves much of the praise 
it's garnered; there are some problems, 
continued 


uie ou dont think you need 
anew word processor 


If you answer yes to just one of these questions, you'll 
find that you're a prime candidate for a new, advanced level 
of word processing. 


Ys No 
Do you create any of the following types of business documents: 
reports, plans, proposals, presentations, manuals, contracts, 
documentation, specifications? 


Do your documents call for more than words? Or have you 
considered a desktop publishing package to mix graphics, 
spreadsheets or tables with text on a page? 


| || In the process of creating a document, do you or others frequently 


have to review and revise it? 


Have you ever had occasion to create adocument without sufficient 
time to turn it around? 


|] E [s it critical that your documents look great? 


Turn this page over and fold on the dotted 
line to find oul why you may be a candidate 
for a whole new level of word processing 


& 1988 Lotus Development Corporation Lotus, Lotus Manuscript, 1 2- “ 
Sym трону, Freelance and Graphwriter are registered вета гї ілі 
Development Corporation, PastScripi is a registered trademark of Adobe 
Systems, Ine AutoCAT s д registered trademark of Autodesk, Inc 
= Малис and Manusetipt evaluation kit require 512K and а hand disk 


you do need. 
processor. 


If you answered yes to just one of 
these questions, you are a candidate 
for Lotus? Manuscript? 2.0. 


Manuscript is specifically designed for 
documents with tables, graphics, auto 
matic numbering and tables of contents, 
cross-references or indexes. It can easily 
handle routine correspondence, too. 


Manuscript merges text with graph- 
ics created in 1-2-3? Symphony? 
Freelance* Plus, and Graphwriter? II, 
as well as Postscript? ‚ТТЕ, .PCX, 
AutoCAD” files and more. And it's 
great at handling tables. 


Manuscript has many editing features 
and even provides for reviewer's com- 
ments. Our draft copies look just like 
the final version, with the right type- 
faces, graphics and tables in place. 


Manuscript easily supports major revi- 
sions to text, data, and format, so that 
last minute changes are a cinch. Plus 
it can link your most current 1-2-3 or 
Symphony spreadsheet data to tables 
in your document. 


Manuscript produces higher quality 
pages than conventional word proces- 
sors, with sophisticated hyphenation 
and justification, plus balanced news- 
-style columns previously available 
only on high-end publishing systems. 


Manuscript 2.0 gives you all 
the advantages of full-featured 
word processing, along with the 
powerful design and typeset- 
ting capabilities of desktop and 
electronic publishing—for the 
highest quality printed pages. 

Try Manuscript. Order our $15 
demo kit and get | БаР 
working software 
and a tutorial 
manual* Call 
1-800-345-1043 | 
and ask for demo 
kit ACC- 1450. 


Lotus Manuscript 20 
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but they’re mostly nits. If you open the 
disk drive door on the DaynaFile before 
ejecting the disk from the Mac desktop, 
you get a beep and a dialog box: Please 
insert the disk: Untitled. When you 
close the drive door again, the system 
crashes. This is one of those intermittent, 
nonreproducible, goes-away-when-the- 
doctor-comes annoyances. PC users need 
to train themselves to ask the operating 
system's permission to eject a disk. 
Having a DaynaFile connected to a 
Mac Plus slows down the operating sys- 
tem somewhat. There's a lag when you 
return to the Finder and the screen icons 
are refreshed—and there are often two 
extra icons. Additionally, when you load 
a DaynaFile-produced .WKS file into 
Lotus 1-2-3, it takes considerably longer 
than loading the same file saved by Lotus 
1-2-3 itself because it's necessary for a 
conversion routine to parse the file. 


Mac Drives for the PC 

MatchMaker forges a marriage of conve- 
nience between IBM and Macintosh data 
formats. MatchMaker is an inexpensive 
expansion board for a PC; you plug a 
Macintosh disk drive into it. 

MatchMaker takes about 15 minutes to 
install and comes with a software device 
driver, MAC.COM (38K bytes for your 
AUTOEXEC.BAT file}. You can plug any 
Macintosh floppy disk drive into Match- 
Maker—800K-byte or 400K-byte, Hier- 
archical File System (HFS) or Macintosh 
File Sysiem (MFS). MatchMaker re- 
quires an IBM PC XT, PC AT, or com- 
patible with a minimum of 192K bytes 
of RAM. 

Many types of files can make the leap 
between operating systems with Match- 
Maker's help. MatchMaker's device 
driver provides M-prefixed versions of 
familiar PC commands: MType, MDir, 
MCopy, and MDel, although what should 
be called MFormat ends up illogically as 
MInit. MInit lets you choose between 
three possible formats (/H for HFS, /M for 
MFS, or /1 for 400K bytes in an 800K- 
byte disk drive). For HFS disks, the di- 
rectory commands (e.g., MCd, MMd, MRd, 
and MTree) are active. 

MCopy provides a good deal of flexibil- 
ity with these optional parameters: /B for 
binary, /Cxxxx (where xxxx lets you 
specify a file creator), /D for data fork, /R 
for resource fork, /Fxxx for file type, /L 
to lock a file, /I for DOS image files, and 
[Т for text files. For example, C»mcopy 
m:chap*%.wor a:book.don copies every 
chapter of a book from the M (Match- 
Maker) drive into a DOS file on the A 
drive. This can produce an entire book in 
one file, concatenating the chapters auto- 
matically. MCopy would assume the /T 
(text) option in this case. 


Another advantage of MCopy is the abi]- 
ity to specify a file type. If you do so with 
the /Fxxxx option (where xxxx is the 
four-letter file type), you can double- 
click on the document and it will be 
loaded into its application. With Quick- 
Share and DaynaFile transfers, there is no 
provision for specifying the file type. 


Lots of Features, Lots of Switches 

At first I could format only MFS disks 
with MatchMaker; it wouldn't handle the 
HFS and kept crashing my Mylex 386. 
Then, at the suggestion of Micro Solu- 
tions, I recopied the release software onto 
my hard disk drive. The MatchMaker 
hardware performed admirably there- 
after, but time and date stamps were not 
retained. 

Because there are so many commands 
and so many options, MatchMaker's 
M-prefixed commands aren't as easy to 
use as QuickShare's PC Transfer or 
DaynaFile's MacLink Plus transfer soft- 
ware. An unsophisticated filter program 
called MAC2TEXT.EXE comes with Match- 
Maker to bring MacWrite files into DOS. 
The skimpy PRINT.ME manual addendum 
gives seven lines about MAC2TEXT, ex- 
plaining that you need the /I (image) op- 
tion when you Mcopy a MacWrite docu- 
ment before running MAC2TEXT to convert 
to DOS format. Unfortunately, the re- 
sulting file does not retain print enhance- 
ments made under MacWrite. 

PRINT.ME consigns all of 19 additional 
lines to two further rules of thumb: You 
can use Save As in MacWnite and choose 
text only if you don't want to bother 
with MAC2TEXT at all, and you might want 
to check out Document Content Archi- 
tecture (DCA) if you mind losing all 
print-formatting information in 
transition. 

The simple ASCII PRINT.ME file itself, 
for example, is easily MCopyed to and 
MTyped from MatchMaker's M drive. But 
if you don't use the /T (text) option with 
MCopy on a single-spaced file like 
PRINT.ME, it comes back double-spaced 
with MType. 

MatchMaker does not address the 
broader problem of file translation be- 
tween formats other than MacWrite and 
DOS text files. The MatchMaker docu- 
mentation pretty much sidesteps the 
question of what to do with nontext files. 
For instance, there is no indication of 
how to take a PC Symphony worksheet 
into an Omnis 3 Plus database on the 
Mac. Nor is there any mention of what to 
do with Mac Word files to make them us- 
able under DOS with WordStar. 

For $149, MatchMaker can help ferry 
files back and forth between your ma- 
chines—a bargain at 2 or 3 times the 

continued 


гегу human in the hemisphere who 
vns a standard VCR has half of 
hat's needed to back up data. The 
st of what you need is neatly con- 
ined on the new Videotrax® con- 
jller board by Alpha Micro. 

Slip the half-size Videotrax board 
to the expansion slot of any PC. 
eaning any IBM? PC, XT, AT, Com- 

- paq* 386 or true compatible. 


М 22-47” (енен 
à 


|55) 


piech, Open your PC and slide the controller board 
i any expansion slot Lau-tech. Hook up VCR to com- 
еу with standard connector cables. 


onnect the computer to a VCR with 
andard connector cables. And, as of 
at moment, you are under the pro- 


ction of a highly sophisticated, strin- 


ntly reliable, data backup system. 
In fact, exhaustive testing and the 
ng term experience of over 20000 
pha Micro users have proven Video- 
ax technology to be more reliable 
ian any other backup option avail- 
jle. More dependable, even, than 
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extremely demanding standards. 
So that it won't put a lot of demands 
on you. Anyone who can runa | 
VCR knows most of the drill. The 7 
rest is covered by our menu-driven 
software. By clear, concise docu- 
mentation. And by a range of 


VIDEOTRAX DATA BACK-UP 
WE JUST INTRODUCED IT. 
AND ALREADY 50 MILLION 
PEOPLE OWN HALF OF IT. 


the hard disk you're covering for. taping Dallas you can preserve your 
QUICK STUDY most precious ғ data.Upto 
Videotrax has been designed to 90MB , ona single 


four basic video 
cassettes. Reliable. 


| inerpensae, 
easy Lo find 


‚ backup modes that keeps it 
E simple: 

Insert a blank video cas- cassette, at less than a tenth of the 
sette tape and follow the direc- cast of streamer tape. 
tions which appear on screen. And now the price is low. Just $399 
These guide you through the (ог the board and $1199 for the board 
painless steps for copyingor апа enhanced VCR, suggested retail. 


restoring an entire hard disk, And of course, if you ever require 
specific files, or only files mod- service, your authorized Alpha Micro 
ified since the last backup. dealer and our worldwide 


Meanwhile, Videotrax rigor- network of factory service 
ously monitorsit- centers will provide all the 
selffor proper support you need. 
functioning. For the name of your near- 
WE MAKE est Videotrax dealer, call Alpha 
THE VCR Micro at 1-800-992-9779. In 
PART OF IT, California, call 1-800-821-0612. 
! TOO. The Videotrax System. 
If you like, opt for It's a great leap forward in 
our enhanced Videotrax backing up. 
VCR and experience the 
extra joy of its automatic, un- Ciele 15 on Reader Service Card 
attended backup capabilities. ^ (DEALERS: 16) 


It will be a most prudent invest- -— 


ment. Because, for the price of 
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Available at Radice Shaek Computer Centers */Plas Computer Centers 


and other fine computer dealers worldwide. 


PCS AND MACS WORKING TOGETHER 


price. But don’t expect much translation 
help from this package. 


Transferring Is Not Converting 

All three vendors claim to have the file- 
format mountain climbed, but I'm here to 
tell you horror stories about translation. 
Just keeping track of the names, let alone 
the features, of all the translation soft- 
ware can give you a headache. Quick- 
Share comes with PC Transfer and 
QSPC. DaynaFile has MacLink Plus 
Local Mode, and MatchMaker provides 
the MCopy command. I had grandiose 
plans to prepare benchmarks comparing 
translation times, but I got few files trans- 
lated to my satisfaction. So I logged the 
glitches, goofs, inconveniences, and in- 
congruities instead. 

Aside from its MCopy command, 
MatchMaker opts out of the translation 
fray. The company has done a compe- 
tent, inexpensive piece of work for trans- 
ferring files, and its engineers say a good 
translator would have cost another year. 
Micro Solutions relies instead on third 
parties for translation software but makes 
по specific recommendations in the man- 
ual. Over the telephone, the company 
refers you to Apple File Exchange and 
RDOC/X. 


QuickShare’s PC Transfer software 
smoothly effects the change in data for- 
mat from PC to Mac or vice versa. But if 
file format alterations are required, PC 
Transfer offers only partial solutions; the 
task is too difficult in some cases, absurd 
in others. 

PC Transfer has built-in translation 
software that gives indifferent results in 
many cases, but it isn't because the com- 
pany hasn't tried hard. You get a choice 
of five translation options. Copy appro- 
priately is the default, which decides 
on a translation format—text or MacBin- 
ary—for itself as it moves through a file 
byte by byte. Printer Capture is the 
fifth choice. 

“QSPC” stands for QuickShare 
Printer Capture. Compatible Systems has 
tried to provide a universal PC-to-Mac 
text and graphics converter. This is the 
scenario: You reconfigure your PC appli- 
cations program to drive the IBM Graph- 
ics Printer. (It is assumed that your PC 
applications all have IBM Graphics 
Printer drivers.) QSPC.EXE is a memory- 
resident program (using 8K bytes of con- 
ventional RAM) that redirects printer 
output to a file, filtering it all the while. 
You produce this print image file and use 
PC Transfer to change it to the Mac data 


format. Then you should be able to load 
the transferred, translated file into the 
target application. 

To take a specific Printer Capture ex- 
ample, suppose you have a 5K-byte docu- 
ment file in WordStar on the PC that has 
several centered lines, is right-justified, 
and has one sentence of underlining and 
one with boldface. You teil WordStar to 
print the file, but it never gets to the 
printer because QSPC jumps up and lets 
you redirect it to a disk capture file. 
When the capture is finished, QSPC 
waits 2 seconds and then beeps, indicat- 
ing that the file has been closed (total 
time elapsed is about 4 minutes). 

When you hand that capture file to PC 
Transfer, you get a Mac Write file that ap- 
proximates its WordStar antecedent (an- 
other 4 minutes). Too bad that the lines 
that were centered aren't centered; 
they're not flush right, either. The right 
justification is lost in those paragraphs 
that contain underlining and boldfacing 
(but at least those print enhancements are 
intact). The original 2-page document 
becomes 3 pages in translation—the last 
page is blank. All in all, it takes about 15 
minutes in MacWrite to fix it. That's a 
total of almost 25 minutes of shenanigans 
to transfer a file you could have typed in 


Pick. 


Choosing a laser printer? 

Easy. 

Pick one equipped with Adobe" Post- 
Script? software. PostScript is a page descrip- 
tion language that comes as resident software 
in leading laser printers. And it's the first and 
only standard adopted by virtually every major 
company in the computer industry. 

Which means printers equipped with 
PostScript software work with any comput- 
ers you now have. Or plan to get. Including 
IBM* PCs, Macintoshs® minicomputers, and 
mainframes. 

So you get complete vendor indepen- 
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ADOBE 


POSTSCRIPT 


SOFTWARE 


dence. And total flexibility. 

Let's say you have а repart, proposal or 
newsletter that needs printing. Just use any 
printer in the office that is equipped with Post- 
Script software. From low to high resolution. 
Even color. It's your choiog. 

And only printers equipped with Post- 
Script software can handle the most powerful 
alectronic publishing and graphics software 
tools in the business. 

Like the Adabe Type Library. With hun- 
dreds of typefaces to expand your range 
of communication. 

Adobe Illustrator" software. A program 


AJ producis are терінен kpene incidi ініне od Rear геем г 


that lets anyone draw like a pro. From the 
simplest to the most complex art. 

And Display PostSenpt"—system soft- 
ware that brings the power of PostScript to 
any PC or workstation display. 

For details on any Adobe product, call 
800-29-ADOBE. In Alaska and Canada, 
call (415) 962-2100. 

And see how being picky actually 
increases your choices. 


mue. 
S¥STEMS INCORPORATED 


PCS AND MACS WORKING TOGETHER 


from scratch in about 10 minutes. Simi- 
larly, an Excel spreadsheet saved in .WKS 
format and translated/transferred by PC 
Transfer doesn't fare very well. 

On the graphics side, I was able to get a 
Symphony .PIC file into MacPaint using 
QSPC and PC Transfer as the intermedi- 
aries. The transition between MacPaint's 
72 dots per inch (dpi) and the 1/216-inch 
ІВМ Graphics Printer format QSPC cap- 
tures is less than graceful. And you can 
forget about going from MacPaint into 
Symphony, although you can transfer and 
store MacPaint files in MacBinary format 
on the PC. 


Too Many Formats 

For an extra $95, DaynaFile offers Mac- 
Link Plus Local Mode to provide some 
help. Unfortunately, there are limitations 
to the help it provides. How is MacWrite 
supposed to respond to WordStar's use of 
its extended character set, for example? 
You can try running WordStar's 
PRINT.TST file through MacLink Plus (or 
QuickShare's QSPC or MatchMaker's 
MCopy) and taking a look in MacWrite. 
MacWrite finally gets so befuddled that 
the last two pages are all in underline/out- 
line/shadow/superscript/subscript. Dot 
commands are ignored. Likewise, a 


I 


г 


U —— —— —12 


OMS-PS* 
800 H, 810 


Agia-Gevaeri 
PADOPS" 


Circle 8 0n Reader Service Card 


MacWrite document gets short shrift in 
WordStar: Double-width stands in for 
shadow text, and outline becomes strike- 
out. And this is the easy stuff. 

It gets worse when what you really 
wanted was a Macintosh Word document 
coming over from WordStar (MacLink 
Plus doesn’t do this conversion—or win- 
dows, for that matter). You have at least 
two less-than-palatable choices. You can 
open the MacWrite file that MacLink 
Plus has created in Word, which gives 
you a dozen alert boxes stating Error 
encountered-ignoring part of Mac- 
Write file. (That's right: It skips the 
material entirely.) Or you can try to load 
your original WordStar file into Word on 
the PC (if you have a copy) and feed the 
Word-formatted file to MacLink Plus to 
convert to the Mac format. 

Suppose you want to get a Paradox 
table into Omnis 3 Plus on the Mac. It’s 
Straightforward enough (if unsavory) to 
export the table via dBASE format with 
Paradox's Tools/Exportimport. Then 
MacLink Plus will shovel it onto the Mac 
in Data Interchange Format (DIF), with 
running commentary as to exactly what 
cell is being converted: 0 Warnings, 0 
Errors. When you invoke Omnis 3 Plus 
and locate the Import data menu, you 


find you have to make a field list—it can't 
come up with its own field names or fig- 
ure them out from your DIF file. There- 
fore, you have to type in the field names 
yourself before Omnis can finally import 
your Paradox table. 


QuickShare Gets the Nod 

All three products are impressive, but my 
preference is for QuickShare. It has the 
best transfer and translation capabilities, 
and it gets big brownie points for giving 
my Mac a hard disk drive. 

DaynaFile, though expensive, pro- 
vides utilitarian, high-test disk (not sim- 
ply file) transfers. MatchMaker is quite 
a value. It's no mean feat to resurrect 
an old 400K-byte disk drive cum boat 
anchor (that cost $400 when new) to do 
important file movement between oper- 
ating systems. Ш 


Emil Flock runs Computer Hand Holding 
(San Francisco, California), which spe- 
cializes in third-party telephone technical 
support. He is coauthor of The 
Shareware Book: Using PC-Write, PC- 
File, and PC-Talk (Osborne/McGraw- 
Hill, 1986) and WordStar: The Second 
Phase (Scott, Foresman & Company, 
forthcoming). 
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“ ..the speed, print quality, and 
other thoughtful features of the 
ALPS P2000...make this wide- 
carriage 9-pin matrix printer my 
favorite new printer of the year?” 


“ALPS America keeps on com- 
ing back with more attention- 
getting dot matrix printers? 


“The ALPS ALQ300 and 
P2400C are both rugged 
wide-carriage dot matrix 
printers with excellent 
letter quality type...” 


“To distinguish letter-quality 
from daisywheel output re- 
quires a magnifying glass’ 


L0 m 


It takes some awtully good PC has become one of the fastest growing 
printers to generate reviews like this. printer companies in the nation. 


But if you re not easily swayed 
by public opinion, consider this: 
Since our first print- | je 
ers were introduced 
in the U.S. in late 1985, 
ALPS America 


Which should come as no surprise. 
After all, ALPS printers give you 
=. more for your money. Like 


speeds up to 400 cps. 
Seven-color printing. 
Snap-in/out, inter- 


“..50 quiet that we doubt “<. its controls are the 
even a library would need \ most accessible of any 
. the ‘quiet’ mode? ^ printer we have used...” 


“In almost every phase of con- « .a real workhorse 
struction, ALPS seems to have printer that prints faster 
relied on sturdier materials than others in its price 
than it might have had to— range and is loaded with 
something which is a definite ’ features...” 

advantage for the user.’ 1 


changeable 18- and 24-pin print heads. In California, call 800-257-7872. 
An array of paper feed methods. And Or settle for printers of a lesser type. 
full compatibility with most all the 
leading PCs and software. | 
But as good as the ALPS look on | 
paper, they look even better in person. SS Ж 
So call us for a free demo or AMERICA 
more information at 800-828-ALPS. IT'S TIME YOU SAW THE ALPS. 
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CLEO is your SNA or BSC Gateway 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, they need to exchange 
data with other remotes. In either case, you 
need a total solution ar the remote sites. You 
need software, hardware interfaces and 
modems that all work together smoothly. 
You need CLEO! 

CLEO software products allow micro- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
provided remote communications between 
micros and mainframes for the automotive, 
insurance, medical and banking industrics. 
Today over 66,000 CLEO users worldwide 
are running on all major brands of micro- 
processors. The greatest number of these 
users run CLEO software on IBM Personal 
Computers and NETBIOS LANs. 
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Complete 

Software/Hardware Package 

Every CLEO package contains all the soft- 
ware and hardware accessories necded at the 
remote site. Your selected CLEO SNA or BSC 
software is packaged with 1) an internal 
modem card for dial-up applications, or 2) 
an interface card and cable for use with yout 
existing modem. There's no waiting for non- 


CLEO add-ons. And, you get prompt, single- 


_ Source service. 


range from $795.00 for 
most stand-alone packages, up to $1,995.00 
for the 32-user SNA gateway. 


CLEO 


_ now delivers 
/ 3278 coax catds 
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Call us today to discuss 
your application. 
CLEO Software 
1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 
FAX 815/397-6535 


Headquarters: 

USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 
Benclux: 31 (71) 215281 

Canada, East: 800/361-3185 
Canada, West: 800/361-1210 
Canada, Montreal: 514/737-3631 


Italy: (0331) 634 562 
Mexico City: 596-5539 
Sweden: 8 740 $070 


CLEOSÀ 
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SOFTWARE REVIEWS 


Microsoft Windows 2.03 


and Windows/386 


We've all waited a long time for 

these: Microsoft Windows 2.03 

for the 8088 and 80286 CPUs 

and Windows/386 for the 80386 

CPU. The first version of Win- 

dows was slow; it did not sup- 

port concurrency, nor did it di- 

rectly use more than 640K bytes of 
memory. It also required more complex 
software development with limited 
choices of development language (mainly 
a Microsoft C toolbox). 

Version 2.03 ($99) is faster than the 
original Windows product and makes the 
best of microcomputers without the 
80386 chips. The 386 version ($195) offers 
true multitasking, thanks to the power of 
the 80386. Microsoft claims that both of 
these versions strongly resemble tbe Pre- 
sentation Manager of OS/2. There are 
many aspects that are common between 
Windows 2.03 and Windows/386, and if 
you learn to use one, you can (to a good 
extent) utilize the other version. 

The Windows 2.03 environment runs 
on the IBM PC, XT, АТ, PS/2s, ог com- 
patibles. It runs under DOS 3.0 or higher 
and requires 512K bytes of memory, and 
you can use any additional memory (ex- 
panded or extended) with the SMART- 
Drive disk cache to enhance the system 
speed. You will need up to 2 megabytes of 
hard disk space to copy files from the 
seven 360K-byte distribution disks. You 
will also need a graphics adapter compat- 
ible with CGA, EGA, Hercules, or VGA. 

The Windows/386 environment re- 
quires you to have an 80386 CPU, with 1 
(preferably 2 or more) megabytes of 
memory, including extended or ex- 
panded memory. A high-density floppy 
disk drive is required to read the three 
distribution disks of this version, while 2 
megabytes of hard disk space are needed 
to store Windows files. Windows/386 
runs under DOS 3.1 or higher. You will 
also need a graphics adapter compatible 
with CGA, EGA, or VGA. For both ver- 
sions, а mouse is optional. You might 
find that building reflexes for the combi- 
nation keys works better. 


Namir Clement Shammas 


An updated version and a 


multitasking environment for 


80386-based systems 


Setup Considerations 

The setup of Windows 2.03 is easy and 
straightforward. A SETUP.EXE utility 
guides you to select the various machine, 
printer, display, and mouse options. | 
was able to run Windows 2.03 without 
modifying my CONFIG.SYS or AUTO- 
EXEC.BAT files. For this review, I in- 
stalled Windows 2.03 in my second 
(card-type) hard disk and was able to run 
it successfully. I could not do the same 
with Windows/386, however. I had to in- 
stall that version on my main hard disk, 
and I could not access the second hard 
disk. You can use the AUTOEXEC.BAT (or a 
specialized batch file), or you can issue a 
normal DOS command to invoke Win- 
dows 2.03. 

The setup of Windows/386 is similar to 
that of Windows 2.03: You need to re- 
move any RAM-resident pop-up utilities, 
such as SideKick and SuperKey. To use 
Windows/386, you have to create new 
CONFIG.SYS and AUTOEXEC.BAT files. If 
you plan to use Windows/386 consis- 
tently, you must make the changes to the 
files in the main hard disk directory. The 
other alternative, which I used for this re- 
view, is to prepare a separate boot disk, 
which should contain new versions of 
CONFIG.SYS and AUTOEXEC.BAT. The 
CONFIG.SYS files should not install the 
usual RAM -disk drive. Instead, you may 
install the Windows SMARTDrive disk 
cache. The AUTOEXEC.BAT should not 
install any RAM-resident pop-up util- 
ities, since Windows/386 can easily and 
intelligently manage them. You can use 
the AUTOEXEC.BAT file to invoke 
Windows/386. 

The Windows environment uses the 
text file WIN.INI to store various system 

rs and special instructions. You 
can edit this file to fine-tune the param- 


eters or alter the special instruc- 
tions. The WIN.INI file repre- 
sents a new variation of the 
combined AUTOEXEC.BAT and 
CONFIG.SYS files in DOS. 
Among the interesting options 
is the list of "load" and "run" 
programs. Whenever you load Windows, 
the applications shown in the load list 
automatically load and display as icons. 
Similarly, the run list names the applica- 
tions that automatically execute when you 
load Windows. The programs list defines 
the program file-extension names. This 
list is set to EXE, COM, and BAT, and the 
MS-DOS Executive window uses it to 
select program files for the directory 
display. The WIN.INI file enables you to 
specify numerous parameters, such as 
spooling status, printer selection, font se- 
lection, I/O port selection, and beeping 
status. I look forward to seeing future 
DOS versions support a file similar to 
WIN.INI. 

If you are afraid of corrupting the 
WIN.INI file with your text editor, Win- 
dows has another, more formal, route. 
You can alter many of these parameters 
by accessing the control panel, which is a 
window with menus that permits you to 
add or delete fonts and printers, alter 
window colors, change communication 
ports and data transfer rates, and so on. 


The MS-DOS Executive 
When you invoke either Windows ver- 
sion, the MS-DOS Executive windows 
appear. In general, there are three display 
levels for any windows application: full 
screen, window, or icon. Only Win- 
dows/386 is able to support these three 
levels of display for standard programs 
(1.е., those not designed as Windows-ori- 
ented applications}. An application in 
either full-screen or window display uses 
the upper screen line to display the con- 
trol-menu box, a title bar, and the maxi- 
mize/minimize boxes. The latter boxes 
permit you to go between a full screen, a 
window, and an icon display. 

continued 
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MICROSOFT WINDOWS 2.03 AND WINDOWS/386 


background execution modes. 


Environment Mode 


PC-DOS 3.1 


Windows 2.03 N/A 

Windows/386 Exclusive 
Foreground 
Background 


Windows applications use the second 
line to display their menu bars. You can 
use a mouse or key combinations to ac- 
cess the boxes in the top line or the menu 
options in the second line. The control 
box of any application enables you to 
manipulate the related window in the fol- 
lowing ways: move, resize, manipulate 
the display status (¢.g., maximize or min- 
imize the window), close, or restore. At 
that point, the window displays any 
option that is not available to you by using 
blurred characters or faded colors. With 
Windows applications, you can use the 
close command to end the applications. 
With standard applications, you need to 
exit them using their own particular 
commands first, and then close their 


Ww а 

The MS-DOS Executive window is the 
launching point for many applications. It 
displays the names of the files and subdi- 
rectories of the current directory. Subdi- 
rectory names are displayed first in bold 
characters, and the list of sorted file- 
names is shown in normal characters. 
The Executive window also displays the 
current file or subdirectory selection in 
reverse video. Since you do not have ac- 
cess to a command-line processor, you 
must perform everything using pull-down 
menus. The MS-DOS Executive win- 
dows have three menu options: file, view, 
and special, The file menu offers you the 
ability to perform a number of internal 
DOS commands, such as rename, copy, 
and delete files, as well as load and run 
programs. These options work on the 
currently selected file. 

Among the interesting features that 1 
found in the MS-DOS Executive is that 
you can mark multiple files for collective 
copying or deletion. A File command 
lets you load an application and its related 
data file by simply loading the latter (this 
is similar to how the Apple Macintosh 
works). For example, if you load a text 
file created by the Window word proces- 
sor WRITE.EXE, you create a special icon. 
When you click on the icon, you find 
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Table 1: Comparing loop timings for the benchmark programs reveals that 
Windows 2.03 and DOS are able to run the benchmark programs at the same 
speed. The results also reflect the slowing down of the benchmark programs 
as Windows/386 allocates less resources for it. This is particularly interesting 
when you compare the timings for the exclusive, foreground, and 


DOS time 


Time (seconds) 


15 10096 
15 100% 
19 79% 
23 65% 
26 58% 


yourself in a word-processing session 
with the text file being displayed. 

The view menu enables you to view 
files in either a short format (just the file- 
name) or a long format that includes file 
size and date/time stamps. You can also 
elect to display all or some of the files, or 
just programs. The MS-DOS Executive 
displays the filenames sorted by name, 
date, size, or time. The "special" menu 
offers more important commands that 
you would generally use less frequently. 
These options permit you to create a di- 
rectory, change the current directory, 
format a disk, create a system disk, and 
set the volume name. 

The two Windows versions come with 
the same set of applications, which vary in 
usefulness. Among the most versatile are 
Write, Paint, Terminal, Calc, PIF Editor, 
Notepad, Cardfile, and Clipboard. Other 
applications are the famous Clock pro- 
gram and the Reversi game. The Write 
program provides you with a scaled-down 
version of Microsoft's full-fledged word 
processor, Word. In addition, the two text 
files produced by either word processor 
are compatible. Write is also able to read 
pure ASCII text files. The manual dedi- 
cates about 100 pages to Write. 

The Paint program is the other major 
Windows application, with about 70 
pages dedicated to it in the product man- 
ual. You can regard Paint as a scaled- 
down version of the Macintosh popular 
MacPaint program. Paint supports draw- 
ing tools, such as the paint brush, pen, 
spray paint, color filling bucket, empty/ 
full shapes (e.g., rectangles, triangles, 
circles, ovals, polygons, and freehand 
shapes), and the rubber band. 

Both versions of Windows let you cut, 
paste, and copy text between different ap- 
plications. For example, you can copy a 
drawing from Paint onto the Clipboard 
and then paste it into a Write text file. 


La Applications 
Under Windows, the proper way for 
launching standard applications requires 


the use of program information files 
(PIFs). These files give the Windows en- 
vironment more information on the appli- 
cation, such as its directory location, 
memory requirements, and display 
mode, for example. In a sense, PIFs rep- 
resent a new class of batch files (you can 
still use .BAT files). The PIF editor is an 
application supplied to create new PIFs 
and edit old ones. 

Through PIFs, you can specify the file- 
name to invoke an application, the pro- 
gram title to be displayed, the program 
parameters, the disk directory, and the 
memory for the application you are 
launching. PIFs also handle interaction 
with the display, communications ports, 
memory, and the keyboard. In addition, 
they store the status of program and 
screen swapping, and they optionally 
close a window when you exit an applica- 
tion. The Windows/386 environment also 
offers the option of setting the execution 
mode of the application. 

PIFs make it easier for the environ- 
ment to manage the applications that you 
launch. They also give you a section level 
of batch-like control. I hope that future 
text-hased DOS versions support both 
batch and PIF programs, like Windows 
does. 

PIFs can work with batch files in Win- 
dows/386 to invoke standard applications 
and their accompanying RAM-resident 
pop-up utilities. For example, I can write 
a batch file that works with a PIF to load 
SuperKey, a set of Pascal macros, and the 
Turbo Pascal environment. Once I am 
finished with Turbo Pascal, I exit its win- 
dow, and the Windows/386 environment 
removes the copy of SuperKey and the 
macros I loaded. The above scheme of- 
fers an interesting autonomy for applica- 
tions. Consider the case where you are 
working on two language development 
environments. You load each with its own 
copy of a keyboard macro utility and its 
own unique set of macros. You can switch - 
from one to the other without reloading 
macros, source code files, or even lan- 
guage environments. This is an impres- 
sive aspect of Windows/386. 

If you miss the DOS command-line 
processor, you can set up a PIF to create a 
COMMAND.COM window. You allocate the 
appropriate memory in the PIF for a copy 
of COMMAND.COM. Under Windows/386, I 
was also able to load Command Plus 
(from ESP Software Systems), a com- 
mand-line processor that is compatible 
with COMMAND.COM 2.x and 3.x. Once I 
loaded Command Plus, I was able to suc- 
cessfully perform some simple DIR oper- 
ations. This is an indication that Win- 
dows/386 tolerates highly compatible 
alternate command-line processors. 

continued 
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MICROSOFT WINDOWS 2.03 AND WINDOWS/386 


Windows 2.03 


Type | 
Graphics-based environment 


Company 

Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 


Format 
Seven double-sided, double-density 
360K-byte 5V4-inch floppy disks 


Language 
Assembly and C 


Hardware Needed 

IBM PC, XT, AT, PS/2s, or compatibles 
with 512K bytes of RAM (640K bytes is 
recommended); two floppy disk drives 
or one floppy disk drive and one hard 
disk drive; a monochrome or color 
monitor attached to a graphics adapter; a 
mouse is optional 

Software Needed 

DOS 3.0 or higher 


Documentation 
500-page User's Guide 


Windows/386 
Туре | 
Graphics-based environment 


Company 

Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 


Format 
Three high-density 5Va-inch floppy 
disks and three 32-inch floppy disks 


Language 
Assembly and C 


Hardware Needed 

MS-DOS-based computer with an Intel 
80386 CPU; 1 megabyte of RAM (2 
megabytes are recom ; one 
high-density floppy disk drive and a hard 
disk drive; a monochrome or color 
monitor attached to a graphics adapter: 
а mouse is optional 


Software Needed 
DOS 3.1 or higher 


Documentation 
500-page User's Guide; 33-page Using 
Microsoft Windows/386 


Price 
$195 


Inquiry 905. 


Table 2: With multiple copies of the secondary benchmark program, 
Windows/386 pays more attention to the first few secondary background 
programs. As the number of the secondary programs initially increases, the 
primary benchmark program slows down, reaching a minimum at 5 programs. 
Beyond that minimum, Windows/386 appears to allocate more resources to 
the primary program. The loop timing reached an asymptote when 8 programs 


ran concurrently. 


Total number of programs 


1 
2 
3 
4 
5 
6 
7 
8 
9 


The Windows/386 environment en- 
ables you to run multiple standard appli- 
cations. When you invoke any such appli- 
cation, it begins to run in the usual 
manner, and it occupies the entire screen. 
You press Alt-space bar to display the 
contro] menu. This permits you to shift 
from full screen to the window display. 
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Time (seconds) 


DOS time 


When you move to a window display, you 
change the color of a nonmonochrome 
application very slightly (the visual effect 
is as if the display has fogged up a bit). 
The control menu for an application 
running under Windows/386 offers sev- 
eral options, such as full-screen or win- 
dow-display modes. It also lets you 


choose either exclusive, foreground, or 
background tasking. The exclusive task- 
ing mode dedicates all the resources of 
the machine to execute an application, 
suspending any other applications. The 
foreground mode executes programs that 
require interaction with the user. You use 
the background mode for applications 
that can run unattended. 

Other options in the control menu in- 
clude suspended or resumed execution 
and the ability to terminate the execution 
of an application. You would use the lat- 
ter when a program seems to no longer 
respond in a normal way. This option en- 
ables you to properly close other applica- 
tions and avoid an across-the-board sys- 
tem crash. 

I was able to load a copy of WordStar 
version 4 and WordStar 2000 version 3. 
Each word processor handled one text 
file. Switching from one application to 
another was interesting. Both applica- 
tions ran in the foreground mode and con- 
sequently ran a bit slower. When I ran 
either in exclusive tasking mode, the 
speed increased, but it was still slightly 
slower than the same application running 
under standard DOS. I could not load 
more than these two large applications at 
one time. I experienced similar speed re- 
ductions with other applications. 


Performance Results 

To test the speed of the multitasking fea- 
ture of Windows/386, I wrote two Turbo 
Pascal programs. Both programs looped 
continuously and used the KeyPressed 
command to trigger an exit. The primary 
benchmark program performed integer 
calculations in a FOR loop; then it beeped 
and displayed the time required to execute 
the FOR-DO loop (see table 1). The sec- 
ondary benchmark program performed 
the same calculations and displayed the 
loop contro! variable. I used this as a vi- 
sual indication of whether the copy of the 
program was actually running. The sec- 
ond purpose for displaying the numbers 
was to show how fast or slow a copy of the 
secondary benchmark was running. 

I conducted the test on an IBM PC AT 
with an Intel Inboard/386, 1 megabyte of 
16-bit memory, !.6 megabytes of 8-bit 
memory, an 80387 chip, a 20-megabyte 
primary hard disk, and a 30-megabyte 
secondary hard disk. I used PC-DOS 3.1 
to boot the system, and a Microsoft 
Mouse to manipulate the menus and 
windows. 

From the MS-DOS Executive window, 
I started a PIF that executed a copy of the 
primary program. The PIF requests 64K 


bytes of memory to invoke the program. 
The program window reduced, and the 


MS-DOS Executive window moved into 
an icon. Then I read the time following 


IMPROVED COMMAND PROCESSOR 


the next beep. (I took several readings 
and averaged them.) During the multi- 
tasking benchmark test, I used only one 
copy of the primary program. The slow- 
est timings are about 60 percent of the 
normal speed under PC-DOS, which is 
roughly the speed of a PC AT. 

To load a copy of the secondary pro- 
gram, I activated the MS-DOS Executive 
icon and restored its window. I invoked 
another PIF to load a copy of this pro- 
gram in the same manner that I used for 
the primary program. The new window 
of the secondary program was reposi- 
tioned, and the primary program window 
was reselected as the primary window. 
After carrying out these steps, I read the 
time following the next beep. (Again, І 
took several readings and averaged 
them.) I also performed the tests with 
several copies of the secondary program 
loaded. 

During the benchmark testing, I did 
not interrupt the primary program. At the 
end of the test, I selected and pressed any 
key to close each copy of a secondary 
program window. This promptly halts the 
selected copy of the secondary program 
and closes its window (as specified in the 
PIF). You close the primary program 
window by selecting and pressing any 
key, and then you wait for the current 
loop to complete. 

I found that when the total number of 
concurrent programs is low, each re- 
ceives a bigger time slice (see table 2). 
When the number of concurrent pro- 
grams increases, Windows/386 appears 
to reallocate more resources to the pri- 
mary selected window. During the test, I 
observed the slowing down of the second- 
ary program copies that I loaded earlier. 
The later copies ran much faster. 

The Windows 2.03 package should ap- 
peal to the owners of IBM PC systems 
and compatibles running with 8086 and 
80286 CPUs. Its promised similarity to 
the OS/2 Presentation Manager and en- 
hanced speed are the major points of 
interest. 

Windows/386 has a greater appeal for 
the users of 80386 machines, due to its 
ability to support multitasking and to 
break the 640K-byte memory barrier 
(making use of expanded or extended 
memory). Indeed, Windows/386 is a se- 
rious rival for OS/2. While OS/2 is seen 
as being weighed down by its compatibil- 
ity with the 80286 chip, the Win- 
dows/386 system taps into the power of 
the 80386 tasking software productivity, 
taking it to a new level. Ш 


Namir Clement Shammas is a columnist 
Jor several computer magazines and a 
freelance writer living in Glen Ailen, 
Virginia. 


Improved 
Command Processor 


Alex Lane 


Get more versatility 
out of MS-DOS with 
Command Plus 2.01 


Many people mistake COMMAND.COM for 
the operating system, because it is the 
only visible part of MS-DOS. But COH- 
MAND.COM is really just a shell—a com- 
mand processor that you can enhance. 
One alternative, Command Plus, lets you 
add several useful bells and whistles, as 
well as a more versatile script facility 
than DOS's batch files. 

Among its enhancements, Command 
Plus lets you log all commands to a disk 
file, recall and edit previous commands, 
create command macros (called aliases, 
for often-used commands), create an en- 
vironment up to 32K bytes in size, and 
display file directories in several formats. 
It sells for $79.95 and runs on the IBM 
PC, XT, or AT with at least 384K bytes 
of RAM and DOS 2.0 or higher. 

The Command Plus 2.01 package con- 
sists of a 138-page user's manual, a quick 
reference card, and a single 5'4-inch 
floppy disk. The manual is well orga- 
nized and has an adequate table of con- 
tents and index; explanations are clear, 
and they are illustrated with numerous 
examples. You will want to keep the ref- 
erence card close at hand as you start to 
use the program, although you can enter 
any command with a /? flag to obtain 
help. Help is also displayed if the pro- 
gram detects incorrect flags. 

The program files on the disk take up 
nearly 200K bytes of disk space. In addi- 
tion, the disk contains a number of sam- 
ple files that illustrate some of the fea- 
tures of Command Plus. Although you 
can run the program on a floppies-only 
system, the storage requirements for the 
shell and accompanying files make this 
impractical. With its default provision for 
10 aliases and 10 history buffers, the 
Command Plus shell, COMPLUS.EXE, oc- 
cupies about 50K bytes of memory. I 
tested the package on an IBM PC XT 
equipped with a hard disk drive and PC- 
DOS 3.1. 

Command Plus requires no special in- 
stallation procedure. After copying the 


software onto the hard disk, however, you 
must decide whether to use COMPLUS. EXE 
as a Shell under COMMAND.COM (if you run 
DOS 3.0 or higher), or to load COMPLUS- 
.EXE as the default shell, sidestepping 
COMMAND.COM altogether. If your version 
of DOS is earlier than 3.0, you are 
limited to the first option. 

If you run the system under COM- 
MAND.COM, you don't need to make any 
changes to the CONFIG.SYS file or to any 
batch files. Once you install the directory 
containing the Command Plus software 
in the path environment variable, COM- 
PLUS.EXE runs like any other program in 
DOS. After printing a copyright message 
to the screen, the system prompt (typi- 
cally C» in a hard disk system) is 
displayed, and although it seems as if 
nothing has happened, COMPLUS.EXE sub- 
sequently handles your commands. To 
leave COMPLUS.EXE, type exit at the sys- 
tem prompt, and you will return to DOS 
under COMMAND. COM. 

To load COMPLUS.EXE during the boot 
process, the CONFIG.SYS system config- 
uration file must have a SHELL- statement 
in it that tells DOS to load COMPLUS.EXE 
instead of COMMAND.COM as the boot shell. 
For those users who don't have an exist- 
ing system configuration file, a sample 
file comes with the Command Plus 
software. 


Bells and Whistles 

With some minor exceptions, if you type 
tried-and-true DOS commands to COM- 
PLUS.EXE, it gives you the same output as 
you would get from COMMAND.COM. I 
found the first notable exception (and an- 
noyahce) to be that any time you invoke a 
DIR, COPY, or DEL command, the system 
displays a two-line copyright message. 
Fortunately, you can suppress the mes- 
sage by invoking these commands with 
the /M switch, which you can set automati- 
cally using the aliasing feature of Com- 
mand Plus. 

I also found the output from the COPY 
command somewhat more verbose when 
I specified filenames using wild-card 
characters. For example, the command 
COPY *.* A: will output a descriptive line 
to the screen as every file is copied. You 
can suppress this output, too, using a 

continued 
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Command Plus 2.01 


Company 

ESP Software Systems Inc. 
11965 Venice Blvd., Suite 309 
Los Angeles, CA 90066 

(213) 390-7408 


Format 
One 5%-inch floppy disk 


Lunquage 
C and Assembly 


Hardware Needed 
IBM PC, XT, or AT with at least 384K 
bytes of RAM and DOS 2.0 or higher 


Documentation 
138-page Reference Manual; quick 
reference card 


Price 
$79.95 


Inquiry 903. 


switch on the command line. 

Command Plus provides a Unix-like 
regular-expression syntax for filename 
specification. For example, [*a-z]*.* 
matches any file with a name not begin- 
ning with a letter, апа [*]«ABC*.* 
matches any file with “АВС” anywhere 
in its name. Admittedly, you must over- 
come a learning curve to master this 
shorthand, but the added versatility is 
worth the trouble. 

À variety of switch options in the DIR 
command gives you control over how you 
would like your directories listed. You 
can specify date ranges so that if, for ex- 
ample, you want to see only those files 
created today, you'd type DIR/DO. You 
can specify time ranges in a similar fash- 
ion. You control what types of file entries 
and file information to include or exclude 
from the listing. For example, in the com- 
mand DIR /F /E /ID M, the /F switch gener- 
ates a filename-only listing, /E places ex- 
tensions flush against the filename, /ID 
suppresses listing of directory files, and 
/M suppresses the directory copyright no- 
tice. If you direct the output from this 
command to a file, you can subsequently 
use that file as input to the COPY and DEL 
commands. The use of multiple character 
flags in Command Plus makes it advis- 
able to use spaces between flags; other- 
wise, they may be misinterpreted by the 
program. 

The COPY command provides many 
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features often found in hard disk backup 
programs. For example, you can copy en- 
tire directory trees to the floppy disk, and 
COMPLUS.EXE will prompt you to change 
disks as they fill, You can choose to copy 
only those files whose "archive" bit is 
set, you can select files by date and by 
time, and you can exclude files from 
being copied. For example, COPY *.BAK 
A: /E will copy all files except those with 
the extension .BAK to the A drive. You can 
even do a "dry run" of a copy to see just 
what files would be copied as a result of a 
particular COPY command line, which is 


useful to prevent accidental overwriting 
of files. I particularly found the /Q switch, 
which prompts for a ycs/no/quit response 
before each copy, to be valuable since you 
can issue the command COPY *.* A: /Q 
and selectively copy files that may other- 
wise be difficult to specify using wild 
cards. 

Like DIR and COPY, options for the DEL 
command let you specify date and time 
ranges, exclude files, and do dry runs. 
You can also delete files in subdirectories 
and then remove the subdirectories. As 
with COPY, you can ask for a yes/no; 


Their Series II. 


Listen to Our Range 

of Capabilities. 

Compared with the similarly 
priced PCP! Laserlmage 1000, the 
HP Series Il is just ho-hum. 


Versatility makes the Laser[mage 


1000 your printer of choice, Espe- 
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Emulation Sensation. 
The HP Series II only offers its 
own emulation. 

Our Laserlmage gives you 
more—HP Series П, plus down- 
loadable emulations for the IBM 
Proprinter, Epson FX/80, Diablo 
630, and HPGL Subset for spread- 
sheet graphics. 


You can even get Laserlmage 
with an optional HPGL 7475A 
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This summer you will be able to 
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HP's Series II comes with an 
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to simple documents. 
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quit prompt to force verification before 
you delete the files. As a convenience, 
you can also specify multiple files on the 
command line in the form: DEL і елате 
filename.... 

Although the TYPE command is avail- 
able through COMPLUS.EXE, the BROWSE 
facility is vastly more useful. It lets you 
page up and page down within a file, 
perform forward and backward searches 
for Unix-like regular expressions, and 
browse through a series of files. I found 
BROWSE to be useful, but the program 
does not respond weil to files with em- 


bedded control characters. I was unable, 
for example, to use BROWSE to view a 7K- 
byte file that I generated by printing a 
Microsoft Word document to disk. 


Getting Around Some Confusion 
Although the enhancements offered by 
Command Pius are powerful, they are, 
nonetheless, confusing. Again, you have 
to spend some time with COMPLUS.EXE to 
master it, but here the aliasing feature can 
help ease the pain. 

Aliases provide you with macro pro- 
cessing that lets you define up to 64 
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aliases, each of which consists of a name 
and a definition. For example, if you 
wanted to suppress the copyright notice 
every time you typed DIR, you could 
define the alias DIR to mean DIR м. 
Afterward, if you type DIR, it will be 
expanded to the command DIR /M. You 
can turn alias expansion on and off from 
the command line; and you can clear 
aliases en masse, remove them individ- 
ually, or disable them temporarily. A 
supplemental script file that comes with 
the package loads files of aliases on 
demand. 

Command Plus's history feature 
allows up to 48 previous command lines 
for you to recall and edit for immediate 
use. You can recall commands either by 
number (the command HISTORY outputs a 
numerical list of previous commands), by 
string segment, or by repeated tapping of 
the up arrow key. You edit the commands 
using the left and right arrow keys along 
with Backspace, Delete, and Insert. This 
arrangement beats DOS's painfully prim- 
itive command-editing procedure using 
the function keys. In what I consider fea- 
ture overkill, you can even edit the com- 
mand line using a customized set of key- 
strokes or a set that conforms to the 
WordStar or BRIEF editors. 

The log feature of Command Plus 
gives you the option of automatically 
keeping a time-stamped record of every 
command you enter into the computer. 
You can also make manual entries like 
Beginning work on Project X whether 
or not you enable the automatic log fea- 
ture. You will find this log feature useful 
for keeping track of your time. 

The problem with organizing your hard 
disk into subdirectories is that you have to 
type long directory paths in your CD com- 
mands. With Command Plus, however, 
you can store your paths as variables in 
the environment and then access them by 
preceding their names in a command 
with a $. For example, with the environ- 
ment variable KERMIT set to C:\UTIL\ 
COMM | KERMIT, you can type CD $KERMIT 
to change directories. The commands 
PUSHD and POPD, respectively, push and 
pop directories from a special stack. 
When you use a POPD, it has the same 
effect as changing to the directory on the 
top of the stack. You use the DIRS 


(619) 485-8411 
Toll Free Information: 1-800-225-4098 
In California: 1-800-262-0522 


command to view the contents of the 
stack. 

Albeit a minor feature, the ability to 
edit environment variables won my heart. 
To do this, you enter the variable name at 
the system prompt and type Control-E. 
COMPLUS.EXE then offers an editable SET 
command for that variable. I've found 
this feature invaluable in editing my PATH 
variable, which 1 continually modify. 


continued 
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WENDIN-DOS 


The ability to execute command files 
in DOS is limited to its batch facility. 
Command Plus executes its own brand of 
command files using scripts, all of which 
have an extension of .S, through a sepa- 
rate program called SCRIPT.EXE. 

Learning to use SCRIPT.EXE is like 
learning a programming language. There 
are integers, long integers, and string 
variables; string-to-numeric conversions; 
assignment of variables; arithmetic and 
Boolean operators; and FOR, WHILE, and 
CASE control structures. There are also 
extensive file-operation routines that 
allow parsing of filenames and fetching of 
file-creation dates, times, and file sizes. 
This list of features is not complete, but 
you get the idea. A variety of sample 
SCRIPT files comes with the package to 
help you master the language. 

Although DOS's batch files cannot ex- 
ecute directly under COMPLUS.EXE, you 
can get the job done by running a tempo- 
rary version of COMMAND.COM, provided it 
is available on the disk. You must rewrite 
any .BAT file that changes or sets environ- 
ment variables as an .S file, because if 
you execute the .BAT file under COMMAND- 
.COM, the changes introduced are lost 
when COMMAND.COM exits to COMPLUS- 
.EXE. The same thing goes for .BAT files 
that install terminate-and-stay-resident 
(TSR) programs. If a TSR loads above 
COMMAND.COM while the latter executes a 
.BAT file, a hole is left in memory after 
COMMAND.COM exits. The same caveat ap- 
plies to Command Plus script files: Since 
COMPLUS.EXE loads SCRIPT.EXE to exe- 
cute all script files, TSRs must load only 
from AUTOEXEC.S (which is a special file 
that executes by itself). 


Left-Handed Criticism 

Command Plus's features mimic those 
found on terminals attached to more 
powerful machines, like DEC's VAX. At 
$79.95, this package offers exceptional 
value for the money. 

But in this era of ever-more-user- 
friendly software, Command Plus may 
stand out as something of an anomaly. To 
use it well requires an investment of time 
and effort that the casual user—one who, 
perhaps, knows only enough about DOS 
to run Lotus 1-2-3—may not be willing to 
make. For the experienced user who con- 
tinually deals with DOS, however, the ef- 
fort required to master Command Plus 
will be well spent. The only major criti- 
cism I can level at this software is some- 
what left-handed: The more you use it, 
the harder it is to settle for mere COM- 
MAND.COM. № 


Alex Lane is a knowledge engineer with 
Technology Applications Inc. in Jackson- 
ville, Florida. 
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So Many Options— 
So Little Room 


John McCormick and Jane Morrill Tazelaar 


Wendin-DOS promises a lot 
for $99—is it too good 
to be true? 


À multitasking, multiuser, windowing, 
MS-DOS-compatible operating system 
for $99? Impossible! Or is it? 

Wendin-DOS 2.12 from Wendin Inc. 
runs MS-DOS and Wendin-DOS pro- 
grams in a multitasking environment 
with multiple windows on standard IBM 
PCs, XTs, ATs, and true compatibles 
with a minimum of 512K bytes of RAM. 
It also runs on 80386 machines, and you 
can add up to 31 users to your system. 

But let's not go crazy, folks. Reason 
prevails. The capability may exist in the 
operating system, but you can't run much 
in 512K bytes. Wendin-DOS itself takes 
up 300K bytes. 


Time Slicing 
True multitasking exists when the operat- 
ing system controls the scheduling, prior- 
itization, and execution of more than one 
task at a time without manual interven- 
tion. Time slicing often controls the 
maximum amount of time each task has 
to perform a particular function; that is, 
when the task receives control of the sys- 
tem, it has a limited amount of time to ex- 
ecute before control passes to another 
task. Some multitasking systems allow a 
task to maintain control of the system 
until that task's immediate function is 
complete; compute-bound programs can 
effectively tie up these systems. 

Wendin-DOS uses time slicing to de- 
termine the maximum amount of time a 
task, called a process in Wendin-DOS, 
can maintain control of the system. 
Checking the schedule is event-driven, 
meaning that the operating system checks 
to see whether the currently active pro- 
cess has finished its time slice based on 
the occurrence of certain events. These 
events are a timer tick, which occurs ap- 
proximately 18 times per second, and a 
key press (either local or remote), which 
initiates a rescheduling so that the pro- 
cess reading the keyboard input can inter- 
pret the character. 

The system chooses which process 
should receive control based on priori- 


lies: The process with the highest priority 
receives control. If more than one pro- 
cess has the highest priority, then sched- 
uling proceeds in a round-robin fashion. 
Priorities range from 0 to 31; the default 
is 5, but you can modify that with the 
PRIORITY=n command in Wendin-DOS's 
CONFIG.SYS file. The system reserves 
priorities between 16 and 31, inclusive, 
for real-time processes. 


Setting Your Priorities 
You can boost priorities based on certain 
events (e.g., a key press). Wendin-DOS 
automatically boosts the priority of the 
process reading the keyboard input so 
that it is likely to be scheduled when the 
input is complete. This helps to ensure a 
quick response for the user and, thus, a 
smoother overall system performance. 
You can modify the priority assigned 
to a specific process by changing certain 
optional parameters in the CONFIG.SYS 
file, including SVCBOOST=n, which lets 
you raise by n the priority of processes 
requesting operating system services, and 
IOBOOSTzn, which lets you raise the 
priority of processes requesting I/O ser- 
vices (this is one parameter to tweak 
when you're trying to hone your system's 
performance). 


Swapping Processes 

To handle multiple processes, Wendin- 
DOS uses an optional high-priority sys- 
tem process called the Swapper. When an 
executing process needs more memory, 
the Swapper transfers processes not in 
execution to a RAM disk or disk file to 
free the memory those processes occupy. 
If you wish to enable swapping, you must 
add the SWAPFILE=filename command 
to the CONFIG.SYS file. If you don't in- 
clude this command, the operating sys- 
tem will not swap, and if you try to exe- 
cute more than a few programs at one 
time, Wendin warns that you will run out 
of memory quickly. Using a RAM disk, 
if you have one, is faster than using a reg- 
ular disk file. 

You can control how often the Swapper 
takes control with the SWAPRATE=n com- 
mand (also in CONFIG.SYS), where n is 
the number of timer ticks between Swap- 
per "wakeups." This is another param- 
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The Janus/Aca Difference... 
More Than Just the Price! 


Contrary to what you may believe, all Ada compilers are not equal. The popular misconception is that 
ail Ada compilers are the same for any machine, just differently priced. But the price is just one of the 
differences. Compilation speed, the ability to emulate floating point, usability on all of the Intel 80 X 86 
family, as well as support of networking sites, can make a big difference to your project. That big differ- 
ence is the Janus/Ada difference!!! 


Janus/Ada is substantially different from other Ada compilers. It was developed on the microcomputer, 
for the microcomputer and was bootstrapped version by version. The resulting compiler is faster, more 
robust and more flexible than other Ada compilers. Minimizing the expenses of add-on hardware, run- 
time library fees and tutorials also makes Janus/Ada different. Take a look at the charts below and see 
what we mean when we say were different. 


Product Features: Janus/Ada 2.0 Compiler А 3.2* Compiler M 2.0" 
80 X 87 emulation YES 
Royalty free run time libraries YES 
Site licensing YES 
All 80 X 86 covered YES 
Tutorial included with all Paks YES 


Ada applications for only $12 YES 

Runs on floppy disks YES ' 

validation Suite АСҰС 1,9 | 
Validated compiler cost 599 OO $3,000.00 $795.00 


"Comparisons made on product information obtained on 12/11/87. 
316", 720K Floppies and 544”, 1.2M Floppies only. 


The differences dont end with the facts above; the performance issues, which make or break a produc- 
tion compiler, demonstrate why Janus/Ada is not just different, but better! 


Compile and Link Janus/Ada Compiler A Compiler M 
Timings”: 

Sieve 0:50 4:39 4:25 
Calculation Q:43 2:14 4:00 
Disk Write О:45 1:39 1:25 


Disk Read 0:43 4:34 1:23 
Integer Sort 0:47 2:13 1:34 
Dynamic Allocation С-47 2:02 1:32 
Matrix Inversion Odg 2:24 4:39 
Recursion O47 2:10 4:34 


* *(These resulls are from BYTE Magazine, July 1987 issue; full details on ine tesis, as well as the standard equipment used. can be found in that issue] 


Qur seven years of providing quality Ada software to over ten thousand users reflects the commitment 
we have to your programming needs. Our policy has always put you, the customer, first and foremost. 
We think it's a difference you can appreciate! You can order our "JET SET" (Ada compiler and tutorial) 
for only $99. Please call our toll free number 1-800-722-3248 (1-58OO-PC ADA 4 U) to place your order or 
request our products brochure. 


Copyright RAR Software, inc, 1988 


= = = C NN INC. specialists in state of the art programming 
—* Р.О. Box 1512 Madi Wi in 53701 
а Р.О. Box adison, Wisconsin 
(608) 244-6436 TELEX 4998168 1-800-722-3248 
mmm 
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Wendin-DOS 2.12 


Type 
Multitasking, multiuser, 
windowing operating system 


Company 

Wendin Inc. 

Р.О. Box 3888 
Spokane, WA 99220 
(509) 624-8088 


Format 
Two 5V4-inch floppy disks 


Language 

C 

Hardware Needed 

IBM PC, XT, AT, or 100 percent 
compatible or B0386-based system with 
512K bytes of RAM and two disk drives 


Documentation 
120-page Wendin-DOS User's Manual 


Price 
$99 


Inquiry 917. 


eter you'll need to tweak for good perfor- 
mance. If the number is too low, the 
Swapper will hog the system and the sys- 
tem performance will go down, because 
no other process will get any compute 
ume. If the number is too high, the Swap- 
per will hibernate too long and the re- 
sponse time will go down. The manual 
contains suggestions about numbers to 
start with; from there, it's trial and error, 
because each system makes unique de- 
mands based on the number of users and 
the exact program mix at any one time. 


Multiuser Operations 

To accommodate multiuser operations in 
addition to the default single-user system, 
Wendin-DOS differentiates between a 
console and a terminal. Wendin-DOS de- 
fines the console as the keyboard and 
monitor combination on the controlling 
computer, the one running Wendin-DOS. 
It defines a terminal as a device that oper- 
ates in two-way serial communications 
with the controlling computer. 

Remote terminals connected to the host 
computer via a serial-communications 
port have access to the system if the serial 
port is defined in the CONFIG.SYS file 
with a TERMINAL command. TERMINAL- 
ttyname AT portaddress ON IRQn lets 
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you assign a name of your choice, tty- 
name, to the device on the serial port at 
the hexadecimal portaddress and lets 
you specify which hardware interrupt re- 
quest line, n, to use. Other terminals 
physically connected to the system but 
lacking the TERMINAL definition can ac- 
cess the system if they have communica- 
tions software that completely takes over 
the serial port. You can use multiport 
add-in adapter boards with Wendin-DOS 
to increase the number of serial ports 
available, if the boards contain an indus- 
try-standard 8250 communications chip. 

The file management system in Wen- 
din-DOS provides security controlled by 
a permission mask that is located in the 
directory entry for each file control. This 
mask includes four classes of access 
rights: SYSTEM (for system management, 
such as systems and applications software 
maintenance programmers), GROUP (for 
all users of a particular type, such as a 
programming class; a group ID code, or 
GIC, determines group membership), 
OWNER (for the particular user or users 
who own a file; a user identification 
code, or UIC, establishes file owner- 
ship—you can authorize more than one 
user to have a particular UIC), and VORLD 
(for everyone). You can be a member of 
more than one class. 

In addition, you can have up to four 
possible file-access permissions: READ 
(needed to execute a program that reads 
the file), WRITE (needed to share files like 
a spreadsheet with other users), EXECUTE 
(needed to run a program, although, with 
some overlay structures, you also need to 
have READ permission to execute), and 
DELETE (needed both to delete a file or to 
recreate it, since that process involves de- 
leting the old version). You can alter file 
permissions with the PROTECT command. 

You can set up all the file permissions 
and protections you want, but none of 
them will do any good if you don't set 
VALIDATE-YES in the CONFIG.SYS file. 
The system default is not to validate, 
which grants everyone access to every- 
thing. (LOGIN-YES requires that each 
user log into the system with the LOGIN 
command and thus pass a security check 
at that level as well.) Also, since MS- 
DOS doesn't check permissions, it can 
bypass Wendin-DOS's security setup. 
This could cause a problem with data se- 
curity if MS-DOS is available on your 
system. The company suggests that you 
use a file-encryption system to encode 
such data. 

As for keeping unauthorized users 
from getting into the system, the first line 
of defense is the USER-ttyname:baud, 
parity,databits,stopbits command 
in the CONFIG.SYS file. A USER statement 
must accompany and follow, although 


not necessarily directly, each TERMINAL 
statement in the configuration file if you 
want Wendin-DOS to start a shell process 
at that terminal. A shell process accepts 
commands and then interprets and exe- 
cutes them. The default is the Wendin- 
DOS shell; however, you can select an al- 
ternative program as a shell for all user 
tasks by adding the SHELLsfilename 
command to the CONFIG.SYS file. 

The various parameters in the USER 
command tie it to a particular TERMINAL 
command via the ttyname and initialize 
the communications port, specified in 
TERMINAL, to the stated data transfer rate, 
parity, data bits, and stop bits. 

Another line of defense is the LOGIN 
process that requires you to enter your 
user name and password—both are case- 
sensitive—to gain access to the system. 
The AUTHORIZE command lets you add or 
delete users, assign or change privileges, 
and create or change passwords. Privi- 
leges involve the user's authorization to 
perform certain operations; for example, 
if you have OPER privilege, you can 
change the system date and time; if you 
have PHYIO privilege, you can perform 
physical I/O; and so on. 

To create the password file, PASSWD, 
you first set up file-access permissions so 
that only you can write to its directory, 
ETC; Wendin-DOS encrypts the pass- 
words so that you can let anyone read the 
file. AUTHORIZE stores the user name, 
password, home directory, UIC, GIC, 
and privilege mask in the password file. 
(The UIC command lets you change a 
user's UIC or GIC.) Users can also enter 
the AUTHORIZE command, but they can 
modify only their own passwords, and 
they must know the old password before 
they can change it. Entering the AUTHO- 
RIZE command followed by HELP pro- 
vides a list of commands acceptable to the 
AUTHORIZE utility. 


Multiple Windows, Multiple Tasks 
The operating system lets you create 
multiple on-screen windows on the con- 
sole. To activate windows, you must in- 
clude the WINDOWS=n command (where n 
is the number of windows allowed, up to a 
maximum of 20) in the CONFIG.SYS file. 
Windows are memory-hungry, however; 
each one takes 21.5K bytes. 

You can overlap windows, move them, 
resize them, or select them with various 
function-key combinations called “hot 
keys." For example, Alt-F] changes the 
active window; Alt-F2 lets you resize the 
window with the arrow keys; Alt-F3 lets 
you move the window with the arrows; 
Alt-F4 rearranges the windows so that the 
active one is in front of any others; Alt-F5 
puts the active window in the back; and 

continued 
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Alt-F6 creates a new window with a shell 
process in it. The HOTKEY command lets 
you choose a different set of hot keys if 
the current ones interfere with your appli- 
cation's use of the function keys. 

Some applications won't run properly 
in Wendin-DOS windows. In particular, 
any programs that write directly to screen 
memory won't conform to existing win- 
dow boundaries; they may run, but they 
seize control of the entire screen and ig- 
nore any existing windows. This same 
kind of problem also occurs when run- 
ning these programs from remote termi- 
nals. If a program writes directly to 
screen memory, its output will appear on 
the console instead of on the remote ter- 
minal's screen. 

Wendin-DOS includes several differ- 
ent multitasking commands to create pro- 
cesses (SPAWN, CALL, and WINDOW); to 
display the status of all running processes 
(PSTAT); and to control processes (SUS- 
PEND, RESUME, and KILL). SPAWN com- 
mand initiates a command as a separate 
process and returns control to the spawn- 
ing process immediately, while CALL 
command waits for that command to com- 
plete processing before returning control. 
WINDOW vindow-name creates a new win- 
dow running a command-interpreter pro- 
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cess. You can enter the WINDOW command 
only from the console. If you have en- 
abled windows on your system, each new 
process you CALL or SPAWN at the console 
will appear in its own window. 

PSTAT displays the ID numbers for all 
processes (the system assigns these num- 
bers when the processes are initiated), 
along with the time each process started, 
the user name, the process name, the type 
of task (such as system), and the current 
State or status. The possible state condi- 
tions are COM (computable; in other 
words, waiting for a slice of CPU time), 
CUR (currently running), HIB (hibernat- 
ing), LEF (local-event flag wait; that is, 
waiting for I/O or another process to fin- 
ish), and SUSP (suspended). A O at the 
end of a process state (e.g., HIBO) indi- 
cates that part of the process is currently 
swapped out, 

The SUSPEND process-id command 
lets you suspend execution of a specific 
process temporarily; you can resume its 
execution with the RESUME process-id 
command. KILL process-id lets you 
terminate a process and delete it from the 
system as long as you have the proper 
privilege and ID code. You can’t KILL a 
suspended process; you must RESUME it 
first. The system will accept the KILL but 


will hold it until the process resumes. 
You also can't KILL your own process 
(you wouldn't be able to enter com- 
mands) or any of the system processes: 
System, Disk, Terminal, or Swapper (the 
system would crash). 


How Compatible Is It? 

Although many of the Wendin-DOS com- 
mands have the same names as their MS- 
DOS counterparts, it is important to use 
the Wendin-DOS versions, because they 
contain extensions that utilize Wendin- 
DOS's capabilities. 

MS-DOS limits the maximum size of 
the disk partitions it can support to 32 
megabytes, while Wendin-DOS says it 
can handle sizes into the gigabytes. 
(Needless to say, we couldn’t test this fea- 
ture.) Wendin-DOS also lets you mix 
Unix partitions and Wendin-DOS parti- 
tions on the same disk. While Wendin- 
DOS reads MS-DOS programs and files, 
it ignores Unix partitions, allowing a 
peaceful coexistence. If you wish, you 
can program access to Unix files in Unix 
partitions with the optional Application 
Developer's Kit ($99). You need not sep- 
arate MS-DOS partitions from Wendin- 
DOS partitions unless you wish to, be- 
cause Wendin-DOS reads MS-DOS files 


XC1430C 


EGA Compatible | 


XC1434C 


XC1412C 


ХС1409С PGC Compatible 


CGA Compatible AT&T Compatible 


с 1988 Mitsubishi Electronics America, Inc. | | : 
ІВМ is a registered trademark of International Business Machines Corp. Apple is a registered trademark of Apple Computer, Inc. 
AUMLIUTIA screen image by Visual Information, Inc. XC1429C sereen image by Glen Schofield of EASI. 


and programs without conversion. 

If you are more comfortable with Unix 
or VAX/VMS file specification formats, 
you can enable them. The SWITCH com- 
mand lets you notify Wendin-DOS that 
you wish to use forward slashes in path- 
names, as Unix does, or square or angle 
brackets, as VAX/VMS does. Wendin- 
DOS also lets you use piping and redirec- 
tion commands. 


Up, Up, and Away 
Wendin-DOS can boot from any floppy 
or hard disk drive except those that are 
RLL (run-length-limited) controlled. 
Wendin-DOS's INSTALL program creates 
a basic CONFIG.SYS file for you. You sim- 
ply answer questions, which are accom- 
panied by detailed, well-thought-out ex- 
planations, at each step. The INSTALL 
program doesn't generate TERMINAL and 
USER commands, however, or priority- 
elevation commands, among others; you 
still need to go through the options in the 
manual and figure out what you want. 
The installation procedure also doesn't 
tell you that you need to copy the .EXE 
files from the original system disk and 
the contents of the utility disk to your sys- 
tem disk. 

Fine-tuning the system involves time, 
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familiarity, and experience. It would be a 
good idea to take a couple of hours and 
read the manual, cover to cover, before 
you install Wendin-DOS. The manual 
gives you a good feel for the many options 
and variables you need to consider when 
you decide how to set up your system: 
how many windows to use, how much 
memory to allocate for different func- 
tions, how often to check the scheduler, 
and so on. For one thing, if you aren't fa- 
miliar with multitasking systems, you 
need to become aware of the many differ- 
ent facets that you have to consider. 


Checking It Out 
We tested Wendin-DOS on a Zenith Z- 
386 with | megabyte of memory and an 
80-megabyte hard disk drive, on a Micro- 
Serve Pro-Plus+ AT Turbo with | mega- 
byte of memory and a 30-megabyte hard 
disk drive, and on an IBM PC with 512K 
bytes of memory and two floppy disk 
drives. We had a variety of problems. 
Installation was smooth and easy on 
the Z-386 and on the AT Turbo. On the 
two-floppy-disk-drive IBM PC, however, 
it would not install. Although the instruc- 
tions indicate that you can install it on a 
two-floppy-drive system and although 
the entire system takes 300K bytes, it ran 


out of room on a 360K-byte floppy disk at 
the very beginning of installation. 

We had a few problems with some of 
the Wendin-DOS commands, such as 
CHKDSK, which gave us a garbage display 
of non-ASCII characters on the Z-386 
(although it worked fine on the AT 
Turbo), and FIND, which died with no re- 
sponse before freezing up the keyboard 
on both machines, necessitating a reboot. 

We tried to test a variety of applica- 
tions, with mixed success. 


* Reflex 1.11 was too large to fit into 
memory with Wendin-DOS. Wendin 
hasn't yet broken the 640K-byte barrier, 
and you can't use extended memory, ех- 
cept as a RAM disk or expanded mem- 
ory. Considering that the system itself 
takes 300K bytes, you aren't left with 
much to play with. 
* dBASE III Plus 3.51 ran fine. 
® Lotus 1-2-3 version 2.01 ran fine, but 
with the 640K-byte memory restriction, 
you'd better keep your spreadsheet small. 
e XyWrite III Plus 3.51 ran into prob- 
lems: It appeared to be loaded and ready 
to run, but it wouldn't work. 
ө Peachtext 5000 version 2.02 worked 
fine as long as Wendin-DOS's windows 
coniinued 


БТЕ ғұ aP 
Ф - C ,2 a € 
eD g 


name monitors continue to set the standards in quality, _ — desktop publishing, or image processing. | | | 

reliability and value. For ІВМ?” PC, XT, AT, PS/2, Apple® For product information or authorized Mitsubishi 

Macintosh™ II or AT&T compatibility, Mitsubishi can Electronics representatives, please call 1-800-556-1234 Ext. 54. 

pm the right monitor at an affordable price. d California, call ini 5 Ext. 5. Мн 
harper, Brighter Images On A 13V"/14" Screen. ectronics America, Inc., Computer Peripherals Division, 
Vna ies ishi Soe PARE а combines i: 991 Knox Street, Torrance, CA $0502 (19 515-3993, 

advanced, proven technology to исе an image that's . 


on 

without annoying flicker. 

Commitment To Customer Satisfaction. 
Mitsubishi Electronics is the experienced and proven 


MITSUBISHI 
ELECTRONICS 


Circle 322 on Reader Service Card (DEALERS: 323) 


= 
ға ‘бы ОШ 


ul | | - p 
И « AE F 
== "n 125. ты 
T He E = ESI A -E 


AUMI37LA— 
Diamond Scan 
Auto- Tracking 


XC1429C 
ІВМ" PS/2^ 
VGA Compatible 


WENDIN-DOS 


weren't loaded. When they were, the 
screen showed a lot of confusion; Peach- 
text is one of those programs that seize 
control of the screen. If you avoid win- 
dows, the only apparent problem is that 
you can't exit from Peachtext. You must 
reboot after you're done with it. 

* WordPerfect 4.1 worked without any 
apparent problems. 

* PC-TALK III wouldn't run in Wendin- 
DOS's windows, but as long as windows 
were out of the picture it ran fine and al- 
lowed BIX communications. 

* GWBASIC 3.2 loaded fine, but when 
we tried to LOAD a program using the F3 
function key, the response was “illegal 
function call." 

* Turbo Pascal 3.01A compiled and ran 
CHESS. PAS. 


Wendin-DOS's privilege and permission 
protections for a couple of users worked 
easily, as did the authorization and log- 
ging functions. 

Clearly, Wendin-DOS still has bugs, 
lots of them. Minicomputer and main- 
frame experience, however, tells us that 
the sheer number of setup parameters in a 
multitasking system creates a huge num- 
ber of possible parameter combinations. 
With each new qualifier, the possibility 
of error increases factorially. The com- 
pany is aware of many of the bugs, and as 
solutions are found, it issues updates. 
Wendin-DOS is being actively updated at 
this time. In fact, during the two months 
in which we wrote this review, the com- 


pany issued two updates. 


Complain, Complain 
Wendin-DOS generates a series of system 
error messages that the manual covers in 


DESQview API Reference Manual 


This is the primary source of information 
about the DESQview API. It contains all you 
need to know to write assembly language pro- 
grams that take full advantage of DESQview's 
capabilities. The Reference manual comes with 
an include file containing symbols and macros 
to aid you in development. AVAILABLE NOW! 


DESQview API C Library 


The DESQview API C Library provides 
C Language interfaces for the entire set of API 
functions. It supports the Lattice C, Metaware 
C, Microsoft C, and Turbo C compilers for all 
memory models. Included with the C Library 


detail for such conditions as insufficient 
memory, bad file name, and so on. Wen- 
din has "cute" names—a little too cute— 
for catastrophic system errors: Guru 
alerts or Guru meditations. We also 
found that the Guru alert messages gave а 
lot of information indicators—PSL (pro- 
cess status longword) number, event 
mask number, event flags number, and 
state number—without any source for 
what these numbers mean. In other 
words, we found the Guru alerts terse and 
not at all helpful. A few short paragraphs 
in the manual give you possible reasons 
for a few of them, but for the majority, 
you are supposed to call the company. 
That's not an acceptable way to handle 
errors. 

Another complaint is that there isn't 
nearly enough documentation. The ba- 
sics are there, but some of the details are 
missing. The manual has the same prob- 
lem that many of us in the computer in- 
dustry share: We think that we are speak- 
ing simply and comprehensibly, but 
some aspects of the computer world have 
become so ingrained in us that we don't 
even realize we are using buzzwords. The 
documentation has this problem in the 
area of multitasking systems. Certain 
functions and phrases are second nature 
to those experienced in the area, but 
microcomputer owners aren't necessarily 
familiar with multitasking systems. 
Other problems are that the manual lags 
behind the software updates and that it 
has no index. 

Wendin-DOS doesn't have its own edi- 
tor, but then, with its MS-DOS compati- 
bility, perhaps it doesn't need one. You 
can transfer your favorite editor over and 
run it under Wendin-DOS. Don't, how- 


package is a copy of the API Reference 
Manual and source code for the library. 


AVAILABLE NOW! 


ever, transfer your favorite TSRs (termi- 
nate-and-stay-resident programs) over, 
because they are unlikely to run. TSRs 
tend to take control of hardware inter- 
rupts that they can't receive while they're 
hibernating; thus, Wendin makes no 
claims about running TSRs. Similarly, 
programs and device drivers that are ill- 
behaved won't work under Wendin-DOS 
because they bypass normal operating 
system calls. 


A Bit of a Mismatch 

The list of features and capabilities in 
Wendin-DOS is long and impressive— 
but it's still on the drawing board. [n con- 
cept, it may be a bit of a mismatch. 
When—and if— Wendin breaks the 640K- 
byte barrier, IBM PCs, XTs, ATs, and 
compatibles still won't be big enough to 
make full use of its tools. Can you imag- 
ine the response time of an 8-MHz AT 
with 1 megabyte of memory that has 16 
terminals connected to it? 

The 80386 machines show a lot more 
promise for an operating system like 
Wendin-DOS. It may be capable of far 
more than the systems it runs on, but for 
$99, you can use whatever capabilities 
you have room for and experiment with 
the others. Wendin-DOS definitely has a 
future—after it is debugged. @ 


John McCormick is a freelance writer 
and computer consultant in Mahaffey, 
Pennsylvania. 

Jane Morrill Tazelaar is a BYTE senior 
technical editor with eight years of expe- 
rience in programming multitasking, 
multiuser, mainframe systems. She can 
be reached at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. 


DESQview API Debugger 


The DESQview API Debugger is an 
interactive tool that enables the API pro- 
grammer to trace and single step through 
API calls from several concurrently running 
DESQview-specific programs. Trace infor- 
mation is reported symbolically along with 
the program counter, registers, and stack at 
the time of the call. Trace conditions can be 


specified so that only those calls of interest 
are reported. AVAILABLE JUNE 88 


DESQview API Panel Designer 


The DESQview API Panel Designer is an 
interactive tool to aid you in designing win- 


Introducing 
DESOview 2.0 


API Tools 


new power 
to DOS 


dows, menus, help screens, error messages, into panel libraries and stored on disk or as 
and forms. It includes an editor that lets you part of your program. AVAILABLE JUNE 88 
construct an image of your panel using simple DESQview API Pulldown 


commands to enter, edit, copy, and move text M M 

as well as draw lines and boxes. You can then VAM SRE 

define the characteristics of the window that The DESQview API Pulldown Menu 

will contain the panel, such as its position, size, | Manager is an interactive tool to aid you in 

and title. Finally, you can specify the locations designing pulldown menus. This DESQview 

and types of fields in the panel. API tool assists you in giving your DOS 
The Panel Designer automatically generates program an OS/2-like look and feel. 

all the DESQview API data streams necessary AVAILABLE JULY 88 


to display and take input from your panel. MS-DOS and IBM PC-DOS are both trademarks of 
These data streams may be grouped together Microsoft Corporation and IBM Corporation respectively. 


RS | Quarterdeck Office Systems 
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| 471 Santa Monica, СА 90405 
rn roma 252) Quarterdeck (213) 392-9851 


Features: 
е Intel 80386-16 microprocessor 

е 16/8MHz keyboard - selectable clock speeds 

* 101 keyboard standard 

е HD/ Floppy controller / 1.2M floppy 

e Wait state selectable, zero or one, from the keyboard 
* UL listed, switchable 120/240 VAC 

9 48 hour burn-in and testing 

* Surge protector available 
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$1795 


80386 Basic System 


Monitor not included 


Our machines are assembled and tested here in the USA. 
Come visit our corporate headquarters in Fremont and 
see your machine being built right in front of you. 
Quality control, quality assurance, design and 
manufacturing here in the USA. 


Come visit our corporate headquarters. 


ORDSR BY MAIL Check and Money Order. Cotfornis ak) 7% Sales Тез. 

ORDER BY PHONE COD. Cashier Check, VISA (97%), Amencan Exprem (4%) or approved Campmy РО 
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Basic System 


Secured hardware reset 
Speaker on/off 
Speed select switch 


Canadian Distributor 


PC Centre 
Tel (416) 470-0560 РАХ (416) 470-2644 
Pricing in iis xd боса noc maich pricing in Canada 
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Dealers & Corporate P.O's Welcome 


| Mon. Fri | 730 — 630 (Wen Com) | 
| Mon-Fri | 10.30 — 940 (Ez Comt) | 
saram | 130 — 600 (Tam Coast) 


(415) 490- 2201 


FAX (415) 490-2687 (24 hrs.) 
Tech Support (415) 683-6580 
Corporate Desk (415) 683-6636 
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The Graphics Toolkit for 
Contemporary Software Developers 


Already the fastest and most 
powerful graphics toolkit on the 
market, the new HALO* delivers 
subroutines and device support for 
exciting, contemporary applications 
in publishing, office automation, 
vision, and image processing. 


HALO '88 is a device independent 
library of 190 graphics subroutines. 
It is compatible with 18 
programming languages, and over 
140 hardware devices such as image 
scanners; graphics, vision, and 
imaging boards; printers and 
plotters; and mice. HALO '88 is 
designed for the complete IBM 
compatible microcomputer line 
including the PS/2 and VGA. 


Today's Tools for 
Tomorrow's 
Applications 

HALO '88 has new subroutines 
which control scanners and scanned 
images — even images which are 
larger than screen resolution and 
available memory. Extended 
character set support enables 


software developers to address IBM's 


full 255 characters in graphics and to 
design foreign language fonts. 
Among contemporary HALO '88 
applications are CAD, Computer- 
Based Training, Presentation 
Graphics, Graphic Arts, Mapping, 
Machine Vision, Silicon Wafer 
Manufacturing, Sound System 
Design, Vehicle Scheduling and 
Routing, and Real Estate. 


Join the HALO Family 
HALO has an installed base of 
60,000 + end-users, hundreds of 
site-licensed corporations, 
government agencies, universities, 
and national laboratories and most 
importantly, over 220 Independent 
Software Developers (ISVs) who 
market applications written with 
HALO. 


HALO '88 provides the software 
designer with the richest 
environment of graphics functions; 
the programmer with reliable and 
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well-documented tools, and DP 
managers with continuity of user 
interface and database format. 


Reach for the Future 
If you need high performance | 
graphics development software that 
provides a migration path to OS/2 

and other future technology, follow | 
the industry leaders — call (800) 99; 
HALO (4256). 


HALO '88 is just $325 and includes. 
all device drivers, 20 fonts, your 
choice of one compiler binding, 
completely new documentation, an 
interactive tutorial and free 800% 
technical support. Update from 
HALO for $150. 


Ask about the new HALO 
Programmers' Workbook which 
provides C program examples for 
HALO '88 applications developers. 


media cybernetics 
8484 Georgia Ave. 

Silver Spring, MD 20910 — 

(301) 495-3305, (800) 992- HALO 
HALO ts a registered trademark of Media сун Inc: 
ІВМ PS 2. УСА and OS are registered trademarks of 
International Business Machines Cirp | 
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APPLICATION REVIEWS 


Database Management via 1-2-3 


Lotus 1-2-3 wasn't really in- 
tended for database manage- 
ment—one of the common 
things people use it for. Sure, it 
can handle up to 800 or so data 
records, and it can sort and 
select records, but it has none of 
the more advanced capabilities of a true 
database manager. Also, as the number 
of records increases, the program's speed 
slows to a maddening crawl. Beyond 800 
records, the program comes to a virtual 
standstill. 

Now, however, there are alternatives. 
Two add-in products, Silverado and 
@BASE, add the capabilities of a reason- 
ably good database manager to Lotus 
1-2-3. Both products require that you 
have 1-2-3, as well as an MS-DOS system 
to run it. 

But just what should a good database 
manager do? Minimally, it should allow 
you to add, delete, and edit records eas- 
ily, to sort all or part of the database 
quickly, and to select records on the basis 
of any single key field or several key 
fields in a combination. In addition, a 
good database manager indexes the data 
in some manner so that you don't have to 
do each and every sort absolutely from 
scratch. 

A relational database manager, com- 
pared to a file manager, also lets you ac- 
cess and use several databases and the re- 
lationships between data elements in the 
multiple databases. A simple flat-file 
manager, which is what 1-2-3 has, lets 
you use only one unindexed database at a 
time, providing only a rudimentary data- 
base system. 

In 1-2-3's database, a record is just a 
row in a spreadsheet. Each cell's value is 
a field. You can specify a range of cells to 
extract records and blocks. You can then 
sort these extracted records by specifying 
which column to use as the key field. But 
that’s it. There is no simple method for 
data entry or editing, and no indexing to 
speed up sorts. 

Another important feature, though not 
specific to a database management func- 


Diana Gabaldon 


Silverado and @BASE 


give you real database features 


from your spreadsheet 


tion, is the ability to generate formatted 
reports from a database. 


Silverado 1.0 

Like many add-ins, you load Silverado 
1.0 first and then Lotus 1-2-3. You can 
specify the key combination that activates 
Silverado from within 1-2-3. When Sil- 
verado is active, the forward slash calls 
the Silverado menu line rather than the 
1-2-3 menu. 

Silverado integrates well with Lotus 
1-2-3. Menus are similar in appearance 
and operation to the 1-2-3 menus; only 
the mode indicator tells you whether you 
are in 1-2-3 or Silverado. Also, you can 
control Silverado using 1-2-3 macros, 
which is a major benefit. 

The program does not actually operate 
on a 1-2-3 spreadsheet. In fact, it creates 
a small separate database, displayed in a 
window in the 1-2-3 worksheet screen. 
All database operations, calculations, 
and so forth are carried out in this sepa- 
rate database, not in the worksheet. How- 
ever, you can copy data back and forth 
between the worksheet and the database. 

Once in the Silverado mode, you can 
define a database range, which must not 
overlap existing spreadsheet columns. 
Unlike many other database or file man- 
agers, you need not specify the length or 
the type of information that you will store 
before you enter data. You can enter data 
directly into the database or copy it from 
a worksheet range. 

A Silverado database looks superfi- 
cially like a worksheet. You can enter 
values, functions, formulas, and the like 
into cells, with minor variations on the 
usual 1-2-3 formats for special cases, 
such as when you enter dates and numeric 
digits as label information. You edit with 
the F2 key, just as in worksheets. 


Database columns are the 
data fields, just as they are 
when using 1-2-3's rudimen- 
tary data handler. You can add, 
rename, move, or hide fields, 
and you can specify field size as 
small or regular. This affects 
screen display and sorting speeds (where 
the screen displays records automati- 
cally) but does not affect other database 
operations; for example, the program 
adjusts reports automatically. 

If you define a small “window”’ in the 
1-2-3 spreadsheet, displays, and there- 
fore sorts, are quick. If you ask to have a 
large database displayed, a sort operation 
can take upwards of 2 or 3 minutes to 
complete from initiation to final display 
of the sorted database. In addition, the 
first time you request a sort, Silverado 
automatically generates an index, and 
this speeds up subsequent manipulations. 

For data storage, Silverado uses virtual 
memory. It stores data in memory or on a 
disk, and it updates the database con- 
stantly by moving data back and forth 
between RAM and disk, unlike 1-2-3, 
which uses a static database. 

You can also adjust the amount of 
RAM available that Silverado uses. The 
default amount is 32K bytes, but you can 
allocate amounts from 25K bytes to 256K 
bytes. Naturally, the more RAM you al- 
locate, the faster the program completes 
operations. 

As a nice touch, Silverado accepts data 
that you enter into a blank column, and it 
automatically creates a new field and as- 
signs a temporary default name to the 
field. 

Silverado is more than just a conve- 
nient data-entry device and speedy sorter 
for worksheet data, though. There are 
considerable calculation capabilities built 
in, such as summary calculations, which 
are displayed as a special type of record 
called a “total record.” Silverado auto- 
matically closes and saves your database 
to minimize the risk of losing records. It 
also has automatic database recalcula- 
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Silverado 1.0 


Type 
Add-in database manager for 
Lotus 1-2-3 


Company | 
Computer Associates 
1240 McKay Dr. 

San Jose, CA 95131 
(408) 432-1727 


Format 
Two 5'A-inch floppy disks 


Language 
C 


Hardware Needed 

IBM PC, XT, AT, PS/2, Convertible, or 
compatible with 512K bytes of RAM and 
two floppy disk drives or one floppy disk 
drive and a hard disk drive 

Software Needed 

Lotus 1-2-3 version 2.0 or 2.1; 

DOS 2.0 or higher 


Documentation 

250-page user's manual; keyboard 
templates; Quick Reference Guide 
Price 

$149 


Inquiry 902. 


tion, which you can turn off, just like 
1-2-3's worksheet Recalc. 

One of the most powerful functions of 
Silverado is the "crosstab" capability, 
which is a tool for analyzing relationships 
in your data. A crosstab shows the break- 
down of information by category or range 
of value. This is especially useful in the 
analysis of two- or three-variable rela- 
tionships among data. The program gives 
the user considerable control over the 
crosstab function. You can use “basic 
crosstab,” in which Silverado does most 
of the work, or “advanced crosstab," in 
which you specify the complete design of 
the crosstab. 

Silverado has a good report generator 
that lets you design reports interactively, 
including user-designated fields in stan- 
dard or custom formats. A nice feature is 
that, once designed, you can print forms 
in the background while you do other 
work. However, you cannot print forms 
in the background simultaneously with 
macro control. 

Inasmuch as Silverado is a relational 
database manager, you can link two or 
more database files using a common field 
and then view, edit, or extract informa- 
tion from the linked files. Also, Silver- 
ado will directly read dBASE files, 
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@BASE 1.0 


Type 
Add-in database manager for 
Lotus 1-2-3 


Company 

Personics Corp. 

2352 Main St., Building 2 
Concord; MA 01742 
(617) 897-1575 


Format 
One 5%-inch floppy disk 


Language 

C 

Hardware Needed 

IBM PC, XT, AT, PS/2, or compatible 
with 512K bytes of RAM and two floppy 
disk drives 

Software Needed 

Lotus 1-2-3 version 2.0 or 2.1; 

DOS 2.0 or higher 


Documentntion 
202-page user's manual 


Price 
@BASE: $195 
@BASE Options Pac: $89.95 


Inquiry 906. 


though it does not use the .NDX (index) 
file from dBASE; instead, it creates an 
equivalent Silverado index when you sort 
the file. 


@BASE 1.0 

Unlike Silverado, @BASE 1.0 is some- 
what difficult to load. You must use 
something called the Add-in Manager, 
invoked from within 1-2-3. When this 
menu appears, you must attach two sepa- 
rate files to use @BASE. Once attached, 
the program is available anytime by 
pressing Alt-F8, until you use the Add-in 
Manager to detach the files or the 1-2-3 
session ends. You can, however, set up 
the program to load automatically every 
time you use 1-2-3. 

In general, both Silverado and BASE 
have equivalent database managing capa- 
bilities. There are significant differences 
in style and speed, however. 

(QBASE is a little cruder in operation 
and requires more decisions and input 
from the user. For example, while Sil- 
verado automates such things as file- 
names and new data fields by providing 
default values, @BASE requires that you 
supply a filename before opening and, 
rather strangely, before closing a file. 

Unlike Silverado, @BASE uses disk- 


based storage only for database files; 
thus, it’s not quite as fast as Silverado, al- 
though it's still much faster than 1-2-3. 
However, @BASE will sort and select 
records from a database file without dis- 
playing the file on-screen, which speeds 
up its operation considerably. It does not 
allow adjustments in display or RAM 
allocation. 

As is, @BASE does not support index- 
ing. However, Personics Corp. will soon 
offer an @BASE Options Pac that pro- 
vides this feature at an additional cost of 
$89.95. It will also give @BASE the abil- 
ity to link two or more data files using а 
common field (giving it "relational" 
capabilities) and the ability to generate 
computed fields—all of which should 
place @BASE more in line with Sil- 
verado. 

These two packages are roughly com- 
parable in the ішпе each takes to execute a 
command, although, depending on the 
specific operation, one or the other may 
be slightly faster. For example, @BASE 
is somewhat faster than Silverado at 
searching for a record because it doesn't 
use a special data window for its opera- 
tions. However, this is an obvious trade- 
off, since @BASE uses the regular 
spreadsheet display, you can't view a 
spreadsheet and a separate database si- 
multaneously, as you can with Silverado. 

Although @BASE is not a relational 
database manager, it can read and write 
dBASE files directly. It can even convert 
a 1-2-3 worksheet into a dBASE III ог Ш 
Plus database on disk. This means you 
can also use 1-2-3 as a "front end" for 
existing dBASE applications—a boon to 
those whose data is heavily spreadsheet- 
oriented. In fact, the ability to analyze or 
convert files from 1-2-3 to dBASE format 
on disk, without bringing them on 
screen, is a real advantage for @BASE. 

@BASE has a report generator, though 
it is not nearly as comprehensive and 
flexible as Silverado's. You must define 
customized reports by retrieving a special 
worksheet file (provided on'a distribution 
disk) and by redefining cell labels in it. 
This is much less flexible than the in- 
teractive Silverado report generator. 
@BASE does not allow background 
forms generation. 

Like Silverado, @BASE integrates 
well with 1-2-3. Also like Silverado, 
@BASE can work іп an "unlinked" 
mode; that is, you can manipulate data 
without necessarily transferring it into a 
worksheet. If you want to use any of the 
1-2-3 functions or macros, you will need 
to transfer the data into a worksheet. 

@BASE gives you somewhat more 
power in its unlinked mode, which pro- 
vides you with a “browse” window. You 
can display and query a database in a 
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window on-screen and use the @BASE 
analytical functions without importing 
the data into the worksheet. Since the 
data remains on disk, you do not use 
worksheet memory. 

In addition, @BASE has a good data 
filter, so you can select records quickly 
and easily. You set the criteria for selec- 
tion through a series of prompts. You can 
use the data filter in the browse window. 


Getting up to Speed 

The learning curve is quite short for Sil- 
verado, owing to the excellent design of 
the program, the completeness of the 
documentation, and its operational simi- 
larity to 1-2-3. You can have an opera- 
tional database within minutes of install- 
ing Silverado, and you can construct 
simple reports within an hour. If you are 
familiar with 1-2-3 already, you will have 
no difficulty at all in using Silverado. If 
you are a new 1-2-3 user, it may take you 
a little longer to become used to the menu 
structure and cursor moves. If you get 
into trouble, the 1-2-3 help key (F1) 
brings help for Silverado. 

Due to a poorly organized manual, it 
will take you somewhat longer to learn 
@BASE. The program is not designed to 
be particularly friendly to the inexperi- 


enced user. It depends more heavily on 
built-in functions than Silverado does, 
and the menu commands require more 
steps. However, learning @BASE is not 
difficult. You can create and query a 
database within several minutes, but 
you'll have to do it without an on-line 
help function to fall back on. 

Both Silverado and @BASE have func- 
tions that they share with 1-2-3, such as 
@DBSUM and @DBMAX. Likewise, both have 
logical and database functions that you 
can use only within the database add-in. 
For example, Silverado lets you use data- 
base range functions, such as &UPTO and 
@THRU, and logical functions such as 815- 
FORMAT (for setting data format). @BASE 
includes similar (though not always iden- 
tical) functions. It also contains more 
analytical database functions than Silver- 
ado, though you could use the Lotus 
macro capability to make Silverado per- 
form these functions. Manuals for both 
programs include reasonable tutorials 
that introduce the user to the general pro- 
gram features. 

For help in solving problems, Silver- 
ado comes with 6 months of free basic 
phone support for registered users, plus a 
free subscription to CA News, the Com- 
puter Associates newsletter. Àn extended 


SupportPlus maintenance plan is also 
available. Computer Associates does en- 
force its registration plan; you must give a 
valid registration number in order to get 
support. Personics gives unlimited phone 
support for @BASE to any user, without 
asking for a registration number. 

One potential problem area with Sil- 
verado arises from its capacity for instant 
updates. Since data is in movement be- 
tween RAM and disk, you must set the 
data directory or insert a blank disk be- 
fore you create a new database; other- 
wise, an error may occur. Likewise, you 
cannot swap disks or change directories 
while performing database operations. 
Silverado automatically saves and closes 
database files, thus minimizing the risk 
of losing data. Both the documentation 
and the screen warn you of permanent 
field deletions. 

@BASE lets you exit to DOS and ac- 
cess a file that @BASE currently uses. 
However, if you do this, the program 
doesn't monitor changes made to the file, 
so you run a considerable risk of losing 
data. The documentation notes this dan- 
ger, but only on an insert sheet of "Late 
Additions. " 

I encountered very few errors in using 
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Table 1: The benchmark tests gave mixed results. Although Silverado was 
slow completing the sort test, it also created a new index in the process. The | 
general lack of an index т @BASE resulted іп a long wait when looking fora | 


| nonexistent record. Times are in minutes:seconds. 


Sort Search 
for last 
record 

@ВАЗЕ 0:38 0:03 
Silverado: 
w/32K bytes 
of RAM 2:19 0:02 
wi256K bytes 
| of RAM 1:55 0:02 


Search Save Load index 
for record file file file 
#1001 
0:20 0:03 0:03 N/A 
<0:01 9:36 1:22 0:16 
<0:01 0:25 1:10 


0:10 | 


Note: Әйуегәсіо diopiayed the өгізге database in «9 dala window during hase operations Drsplaying a smaller 


| 
window signiicanty speeds up completion of son and reineval operations | 


either program. My own data-input 
errors prompted most error messages. 
Silverado has a facility for validating data 
during entry. @BASE uses the Lotus 
1-2-3 data checker, which will beep at 
you if you enter an improperly formatted 
value into a cell. 

I tested both products with a database 
of 1000 records. I used an IBM PC XT 


with a hard disk drive and 512K bytes of 
RAM. Itimed how long each system took 
to save and retrieve the file, to sort the 
file in reverse order (from ascending 
order to descending order or vice versa), 
and to search for the last record (record 
81000) and a nonexistent record (record 
#1001). I also timed how long Silverado 
needed to index the file; @BASE does 


not have an indexing capability. 

The results were mixed (see table 1). 
When I ran the sort on Silverado with a 
standard display format, it took addi- 
tional time to create an index and display 
each record; @BASE was nearly 4 times 
faster. With a smaller display and on sub- 
sequent sorts, however, the times were 
comparable. @BASE was many times 
faster than Silverado at saving or loading 
the database file. But, when it came to 
searching for a nonexistent record (a typi- 
cal error usually caused by an erroneous 
entry), Silverado responded instantly, 
while @BASE took 20 seconds. 

The whole question of speed is tricky 
to define when dealing with these two 
database managers. Should you consider 
the actual speed in completing an opera- 
tion as separate from the information dis- 
played on the screen? When you sort or 
select from an @BASE file, the results 
are not displayed automatically; you must 
go back to the menu and enter the data- 
browse mode to see anything. Silverado 
repaints the screen whenever you resort 
an open file, and while the sort itself is 
reasonably quick, the screen display is 
very slow if you have a large data window 
defined. 


continued 
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second. Contact us today and we'll rush to 
get you more 
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FAST. 


they cross the finish line? Are you restricted 
from placing your computers and peripherals 
where you need them due to the 50 foot limit 
imposed by the RS-232 standard? 

Now you can extend your serial data commu- 
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The problem is simple. Your XT is 
slow by today’s personal computing 
standards, and it won't be able to run 
the software of tomorrow. You could 
sy аала diri qi 
want to sacrifice жаласа 


computer. 
Now there's a simple solution. It's 
the AST Xformer/286™ (pronounced 
"Transformer" the ultra-fast, 10 MHz, 
80286 system board that actually re- 
places the system board on your XT. 
With a few simple connections, 
you'll have increased processing 
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speed, access to extended memory 
and assured compatibility with 80286 
software. It's like getting a brand new 
AT-compatible computer—at a fraction 
of the cost. 


m Think about it. Acceler- 
ВИ ated 80286 speed, more 
EN available memory, com- 
patibility with XT and АТ 
software, support for an 
80287 math coprocessor 

| and eight expansion slots 
(four of which are 16-bit) 
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And there's one other feature that 


comes standard with the AST Xformer/ | 


286—built-in AST quality and relia- 
bility. With a history of enhancing 
over 2 million PCs, as well as produc- 
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ing our own highly acclaimed AST 
Premium" computers, we're a company 
you can count on to do things right. 
For more information on how to 
change your XT, inside and out, call 
AST about the Xformer/ 
286 at (714) 863-9991, 
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The Smoothest Ride 

You can program 1-2-3 to do almost any- 
thing, including database manipulations. 
But is it worth the effort? You can use the 
1-2-3 macro language to force 1-2-3 to 
access multiple files and approximate a 
relational database manager, but doing so 
requires advanced programming skills 
and is very cumbersome. At $100 to 
$200, it’s more economical and much 
more efficient to buy an add-in database 
management package like Silverado or 
@BASE. 

Of course, neither package is quite the 
equivalent of a full-featured stand-alone 
database manager, such as dBASE ІП. 
For instance, neither has its own pro- 
gramming language. Both, however, can 
use the 1-2-3 macro language, which 
gives them considerable power and flexi- 
bility. In general, either package is capa- 
ble of satisfactory database performance 
on the scale that a 1-2-3 user would likely 
need. 

Someone whose chief concern is han- 
dling very large or complex databases 
should still opt for the speed and sophisti- 
cation (hashing algorithms, program- 
ming languages, and so forth) available 
only in a large, stand-alone database 
manager. Silverado and @BASE are in- 
tended for the person who generally uses 
only Lotus 1-2-3 but definitely needs 
more speed and power in data handling 
and more flexibility in report generation. 

Overall, the feel of @BASE is a lot 
more nuts-and-bolts than Silverado, 
which glides along, not bothering the 
user with trivia, such as file closing. In 
terms of power, performance is similar 
between the two programs. Silverado 
also has a significant advantage in that its 
indexing capability is built in, while 
@BASE requires the additional, and yet- 
to-be tested, Options Pac. The Options 
Pac promises to make a major difference 
in terms of relational database handling, 
and some difference in speed. 

Silverado is a more refined and even 
better-designed program. Although 
@BASE offers some features, 
such as analysis and built-in statistical 
functions, it is significantly less easy to 
use and slower than Silverado unless you 
spring for the additional $89.95 Options 
Pac. 

It boils down to this: Silverado is a 
BMW with cruise control, while @BASE 
is a stick-shift Chevy. Both will get you 
there, but the ride is more pleasant with 
Silverado. B 


Diana Gabaldon is the editor of Science 
Software and an assistant research pro- 
fessor at the Center for Environmental 
Studies at Arizona State University, 
Tempe, Arizona. 
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Byline 


Diana Gabaldon 
Desktop publishing you discard the menu or store the text 
file. 
for the IBM PC without You can zoom either side of the screen 
to fill the entire screen by pressing F7. 


extensive hardware 


Ashton-Tate's newest entry in the IBM 
PC-compatible side of desktop publish- 
ing differs from most other desktop-pub- 
lishing packages. First, it does not re- 
quire a mouse, nor much hardware. 
Second, it is relatively inexpensive. 

Byline 1.0 is for people with fairly 
simple desktop-publishing applications 
in mind. While competent at the things it 
does, it doesn't have the power of estab- 
lished large packages like Ventura Pub- 
lisher and PageMaker. On the other 
hand, it has features with considerable 
range and flexibility and is remarkably 
easy to use. It's ideal if you would like to 
produce stylish reports and general-pur- 
pose business documents, but don't want 
to set up as a professional typesetter. 

To run Byline, you need an IBM PC or 
compatible with two 360K-byte 5'4-inch 
floppy disk drives (or a hard disk drive 
and one floppy disk drive), 384K bytes of 
RAM, a graphics adapter and display, 
and DOS 2.0 or higher. It supports a 
number of 9-pin and 24-pin dot-matrix 
printers, as well as several laser printers, 
including Apple's LaserWriter, Laser- 
Writer Plus, and other PostScript de- 
vices. It sells for $295. 


Easy Operation 

Byline's greatest strength is its ease of 
use. While out-and-out typesetting pack- 
ages like TEX take weeks of work to mas- 
ter, and the “big” desktop-publishing 
packages take days, you can have Byline 
producing respectable documents within 
an hour. 

The package works with a vertically 
split screen. The right side displays a 
"minipage," a small image of the laid- 
out document in progress. The left side of 
the screen is for several things: layout 
specifications, the main menu, and edit- 
ing of text files. Naturally, you wouldn't 
use the left side for all these things simul- 
taneously; the left screen defaults to lay- 
out specifications. You can call the main 
menu anytime with F10 and load a text 
file for editing by pressing F8. When 
called, the main menu or a text file 
temporarily replace the layout specifica- 
tions, which retum automatically when 


Most frequently, you'll want to view the 
minipage up close to check text. Zoom 
overdoes it a bit here. When you zoom a 
minipage, the top half of the page fills the 
screen; you have to use the down arrow to 
view the bottom half. Of course, this pre- 
serves the minipage's proportions, but it 
sometimes makes it hard to tell whether 
text ends where you want it. 

The key definitions are logically de- 
signed; in general, arrow keys select 
functions, Return executes any selected 
function, and Escape gets you out of 
whatever you are doing. The keyboard 
template provided is largely unnecessary. 
Each function key has only one function, 
and most are displayed in the bottom-of- 
screen menu most of the time. 

The package works from two types of 
menus: bottom-of-screen function-key 
menus and a main pop-up menu in two 
tiers. The menus are small and well de- 
signed. The main menu is especially 
nice—very compact and explicit. The 
second tier of choices for each high- 
lighted main choice pops up as you move 
the cursor over the first-tier choices. Si- 
multaneously, a very detailed help 
prompt pops up beneath the menu, telling 
you what that choice does. Е] produces a 
context-sensitive help screen at any point 
in the program, and most of these are, in 
fact, helpful. 

Besides the menus and function keys, 
Byline has severa] useful speed keys, 
which execute functions directly without 
going through a menu. These include a 
Quick Save function and keys for execut- 
ing an alternate view or preview of a 
page. With these functions, you can view 
two pages simultaneously or obtain an 
overview of your document, among other 
things. 

Byline also has a keystroke-capture 
utility, which you can use to produce 
boilerplate text, automate frequently per- 
formed operations, or integrate Byline 
operations with DOS batch files. Byline 
has a speed key that you can use to open a 
DOS window. 

There is a limit to the size of the publi- 
cations that Byline can handle, but this is 
difficult to specify. Maximum size is de- 
termined not only by the number of 
pages, but by the number and type of ele- 


BYLINE 


ments you include in the publication. 
Generally, you should have no problem 
with 100 pages or even more. 

You can adjust both leading and kern- 
ing in Byline. Adjusting leading (the 
space between lines of text) is simple; you 
just change the numbers in a spec sheet. 
Changing kerning (the space between let- 
ters) is more complicated; you must edit a 
kerning table for the specific typeface in 
use, and you must adjust kerning one let- 
ter pair at a time, which is simple, but 
very tedious. 


Flexible Page Construction 

Byline is quite flexible in its approach to 
document construction. Using the layout 
specification menus, you can develop 
"master pages" that are basically style 
sheets for the document. Master pages 
control margins, column placement, and 
general page formatting. In addition, you 
can completely customize a page by 
creating text elements or photo elements. 
An element is an empty shape that you 
place on the page, using the arrow keys to 
drag a square to the desired position. 

Once you determine the initial position 
for an element, you can change the size 
and shape by typing measurements (given 
in inches) into the chart of layout specifi- 
cations at the left side of the screen. Each 
element has its own spec sheet, which de- 
fines the left, right, top, and bottom 
bounds of the element, number of col- 
urnns, typeface and type size for headings 
and body text, vertical rules between col- 
umns, and solid borders for the element, 
if you want them. 

You can change an element's size, 
shape, or other attributes at any time. 
Making many changes can be compli- 
cated, however; you may cause elements 
to overlap. Overlapping elements don't 
have any boundaries in the area where 
they intersect, so the minipage may be 
confusing to look at. 

Fortunately, you can discard a messed- 
up page or file. Loading a new file erases 
the one displayed. You can enter text 
under a specified filename after assign- 
ing the filename to a page or element, or 
you can assign a file with already existing 
text to a page or element. If you assign an 
existing text file to an element, the text is 
poured into the element displayed on the 
minipage. The photo editor works simi- 
larly, inserting material from a graphics 
file into an element displayed on the 
minipage. 

When you pour text or a graphics file 
into an element, it likely won't fit exactly 
on the first try. If the text fills more or 
less space than the element has reserved, 
you might need to resize or reshape the 
element. You can do this easily by chang- 
ing parameters in the spec layout menu on 


the left side of the screen. If the text 
overflows the element, the surplus text is 
simply not displayed, unless you have 
assigned the same text file to several ele- 
ments. In this case, the text fills the ele- 
ments in turn. 

One minor difficulty is that sometimes 
an clement will not be large enough to 
accommodate both text and borders. You 
must keep a certain minimum distance 
between the edge of a border and the 
nearest text. If you make a long, skinny 
element with fat borders, for example, 
there might not be enough room in the 
middle for text to display, because the 
necessary empty spaces on the insides of 
the borders overlap. The program does 
not warn you when this occurs. The ele- 
ment shape and borders will display on 
the minipage and will print correctly, but 
no text will appear inside the element, 
even though the text file is correctly as- 
signed. This is easily curable by expand- 
ing the size of the element or by reducing 
the size of the borders, but a novice user 
might easily wonder what on earth hap- 
pened to the text in that element. 


Adequate Text Editor 

You can zoom the left side of the page so 
that the text file you are editing can fill 
the whole screen. The text editor is fairly 
simple, but adequate. It has standard 
cursor moves, including PageUp, Page- 
Down, and word-by-word moves. The 
text editor includes character styles such 
as underlining, bold, italic, superscript, 
and subscript. However, you can't turn 
these styles on as you type. You must 
enter text, then define the block of text 
that you want to underline, embolden, 
and so forth, and select the appropriate 
style. 

The text editor includes a cut-and- 
paste facility, a go-to-page capability, 
and a Find function, all of which are as- 
signed to function keys. The program 
adds your changes to the right-hand 
pasted-up minipage. The package can cut 
or copy a block of text, photo, or what 
have you to a clipboard, where it will re- 
main until you overwrite it with another 
one. 

One of the nicest features of Byline is 
the connection between a text or graphics 
file on the left and the minipage on the 
right. The minipage layout reflects any 
editing changes you make to the source 
file as soon as you save the source file. 
This is something many bigger packages 
don't have. Ventura Publisher, for exam- 
ple, forces you to exit the desktop pub- 
lisher entirely and load a text file into an 
external text editor or word processor for 
major editing changes (you can make 
small replacements and deletions inside 
Ventura). After editing, you then reenter 


Byline 1.0 


Type 
Low-end desktop-publishing program 


Company 
Ashton-Tate 

20101 Hamilton Ave. 
Torrance, CA 90502 
(203) 522-2116 


Format 
Five 5Va-inch floppy disks; 
not copy-protected 


Language 
Assembly 


Hardware Needed 

ІВМ PC or compatible with two 360K- 
byte 5V4-inch floppy disk drives (or one 
floppy disk drive and a hard disk drive), 
384K bytes of RAM, DOS 2.0 or higher, 
and a graphics display and adapter 
{2.9., CGA, EGA, Hercules, or Hercules 
Plus) 


Documentation 

307-page user's manual; 
Customer Support Guide; 
keyboard tamplate; printer's 
sizing guide 


Price 
$295 


Inquiry 901. 


the desktop publisher and reload the text 
file. In Byline, you can move back and 
forth from editor to layout with one or 
two keystrokes. Byline automatically up- 
dates a publication file whenever you 
change its source files, text, or photos. 
However, if you want to save a copy of a 
publication with an earlier version of 
source files, the Archive utility lets you 
do so. 

The text editor can also directly import 
text files produced by several popular 
word processors: XyWrite II, III, and III 
Plus; WordPerfect 4.1 and 4.2; WordStar 
3.3 and 4.0; and MultiMate 3.3, Multi- 
Mate Advantage, and MultiMate Advan- 
tage II. Naturally, you can use plain 
ASCTI text files. 


Photo Imports 

In addition to the text editor, Byline has a 

photo editor. Analogous to the text edi- 

tor, the photo editor occupies the left side 

of the screen when you define a photo ele- 

ment. The photo editor uses the arrow 
coniinued 
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keys to crop an image to the desired 
dimensions. 

Byline directly imports quite a few dif- 
ferent graphics file formats, and it is not 
at all picky about filenames and exten- 
sions. It can directly use worksheet files 
from Lotus 1-2-3 versions 1А and 2.0; 
Symphony 1.0, 1.1, and 1.2; graphs 
from Lotus and Symphony (.PIC files); 
PC Paintbrush and PC Paintbrush Plus 
images; Publisher's Paintbrush images; 
MacPaint images; Fontasy Art folders; 
Windows Paint files; and high-resolution 
graphics saved in the BASICA BSAVE 
format. The program also imports .DBF 
and .NDX files created from dBASE ПІ 
Plus. I tried Byline with Lotus 1-2-3 
worksheet and graph files in the photo 
editor with no problem. 

In addition to the standard graphics file 
formats, Byline imports images scanned 
by any scanner that produces images in 
the ZSoft (PC Paintbrush) format. Also, 
Byline's own camera utility, which takes 
snapshots of screens (such as Framework 
П pie charts and graphs) and stores them 
in a format Byline can use, can capture 
screens from any IBM PC graphics pro- 
gram. The carnera utility is a terminate- 
and-stay-resident program, and it takes 
about 8K bytes of overhead. 


A Few Limitations 
Desktop-publishing packages, by their 
nature, tend to be slow, especially on an 
IBM PC. The constant screen rewriting 
required by layout edits even slows down 
packages running on 80386 machines. 
However, running as it does on an IBM 
PC or clone, Byline is really slow. Screen 
painting of a new minipage takes 3 to 7 
seconds. 

While Byline isn't in the same league 
with big desktop-publishing packages, 
you can't help making comparisons. By- 
line's most significant limitation is that it 
cannot do landscape orientation. Also, 
you can do portrait-orientation docu- 
ments only on pages that are 8% by 11 
inches or smaller. Otherwise, limitations 
fall mostly in the realm of special effects; 
there is no reverse printing, solid-block 
printing, or special symbols available. 
Byline borders are limited to solid lines, 
and only solid-line vertical rules are 
available. You can achieve some special 
effects by nesting elements with different 
border specifications or creating grids 
using Byline's column grid feature, but 
this is not as simple or as varied as the 
selections from a Ventura menu. 

Byline uses rectangular elements only. 
Though you can have multiple columns 
within elements, you can't have irregu- 
larly shaped elements. This means that 
you can't flow text with irregular margins 
or with dropped initial letters, or at least 


not without an unconscionable amount of 
trouble. 

Byline includes only five available 
typefaces: Times, Courier, Bookman, 
Swiss, and dBASE Elite. This is adequate 
for most business and general-purpose 
documents, but far less than the type se- 
lection usable with bigger desktop-pub- 
lishing packages. Typefaces in large 
packages are virtually unlimited, as soft- 
ware like Ventura Publisher and Page- 
Maker can use downloadable software 
fonts. Byline can't. 


Desktop Publishing for the Masses 
On the plus side, the user's manual is 
very good, especially for the first release 
of a new product. The manual includes a 
tutorial, reference guide, glossary, and 
index, with a small “Other Information” 
section for advanced users. This section 
has instructions for such things as editing 
the kerning tables, as well as details on 
importing various kinds of text and 
graphics files. There are chapters on 
mail-merge, database publishing, and the 
archive utility. 

I found the error trapping to be satis- 
factory. The program detected and 
warned me about an unready printer and 
an open drive door, and after I corrected 
the condition, it resumed execution prop- 
erly. Few other error messages occurred 
while I was using the program, but ail of 
them were adequate. 

Technical support is classic Ashton- 
Tate; a labyrinth of telephone operators, 
but very well organized. The package 
comes with 90 days of free technical sup- 
port, provided that you send in your reg- 
istration card. The first call is free, re- 
gardless, but your registration card must 
be in before you can call again. After 90 
days, you have to purchase one of the 
company's paid support plans. Some 
companies have policies like this but 
don't enforce them. Ashton-Tate does. 

Basically, Byline is desktop publishing 
for the masses. You need not have ex- 
pensive hardware or spend a lot for the 
software, either. The package is very 
friendly—thoughtfully laid out and easy 
to use. It’s also very egalitarian in the 
kinds of files it will work with. However, 
it's not meant for highly sophisticated 
jobs that require lots of fancy special ef- 
fects. One thing to bear in mind when 
comparing a package like this to bigger 
packages, such as PageMaker and Ven- 
tura Publisher, is that the average desk- 
top-publishing user is generally going to 
use only about 70 percent of the features 
that a big package offers. If you can do 
without landscape orientation and special 
printing effects, Byline is an excellent 
valuc. 8 
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you must be looking at the price. 


| Hewlett-Packard Company 
18110 S.B. 34th Street 


Camas, WA 98607 


Dear Reader: 


This letter was printed on two of the finest printers available 
| today. One half on a laser printer, the other on the new HP 
| кча енин, But which one printed which half? Hard to tell, 
sn 


Small and quiet enough for your own desk, our HP DeskJet Printer 
gives you clean, crisp text and graphics. Just like a laser. You 
get perfect printing from A to 2. Look for yourself. 
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бо which half is from the laser ; 
Not sure? That'a the point 


DeskJet Printer for under $1,000 
To see the differance you've got <р look at the price. So call 
for the name of your local daaler апа a free brochure on the new 
HP DeskJat Printer at 1 800 752-09 00 Ext. 908A. 
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PACKARD COMPANY 
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The New HP DeskJet Printer. Laser-Quality Output for Under 1000. 
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A NEW-WAVE SPREADSHEET 


А New- Wave 
Spreadsheet 


Keith Weiskamp 


Nex View combines 
spreadsheet practicality 
and relational power 


Just when it seemed that spreadsheets 
were going to give up the torch to the new 
technologies of hypertext or expert sys- 
tems, the second wave hit. Now spread- 
sheets are smarter, faster, slicker, and 
easier to use. NexView, the relational 
spreadsheet from ADC & Associates 
($595), is one of this new breed of 
spreadsheets. It supports relational attri- 
butes, a powerful concept inherited from 
database technology. With Nex View, you 
can create spreadsheets and easily link 
them to each other using the product’s 
built-in Distributed Spreadsheet Data- 
base System (DSDS). 


The Essentials 
Nex View 1.1B runs оп the IBM XT, AT, 
or compatibles with a hard disk drive, at 
least 512K bytes of RAM, and a mono- 
chrome or graphics display adapter. 
While I ran the program on an IBM PC 
XT, the company recommends an AT- 
class computer for best performance. 
NexView is a mode-based program 
that includes spreadsheet, ready, auto, 
help, report, formula, and edit modes. 
Spreadsheet mode supports the typical 
Lotus 1-2-3-like menu system. In this 
mode, you can enter and edit data, read 
spreadsheet files, edit macros, and select 
any of the other modes and commands. 
Ready mode provides a powerful com- 
mand-language interpreter that processes 
a variety of instructions, from customiz- 
ing the screen to reading ASCII files into 
NexView's editor. Auto mode executes 
NexView commands stored in user-de- 
fined logic and macro files. You can acti- 
vate a special help mode at any time to 
display pop-up help windows and on-line 
index cards. To generate custom reports 
on spreadsheet files, Nex View provides a 
report mode. The formula and edit 
modes let you process spreadsheet for- 
mulas and edit Nex View files. 
Spreadsheet mode acts as the gateway 
to all the major commands and modes. 
The developers of NexView went out of 
their way to create an environment that 
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looks like 1-2-3. Unfortunately, while 
the initial menu bars greatly resemble 
1-2-3's, the results, after you select an 
item, are far different from anything 
Lotus does. You can select commands 
using a highlighted letter or function key. 
If you get stuck, help is available from 
anywhere within the program from the 
on-line manual or the on-line help index 
cards and pop-up help windows, which 
appear when you select commands that 
require data entry. 

Nex View introduces the concept of the 
“super spreadsheet,” a device that you 
use to link multiple spreadsheet win- 
dows. Once inside the spreadsheet mode, 
you can define the size of the super 
spreadsheet and divide it into as many as 
nine different windows. NexView re- 
serves the tenth window as the default for 
the super spreadsheet. The windows are a 
nice feature, because they let you read or 
edit data and perform calculations in one 
region of the super spreadsheet without 
affecting the other areas. You can also 
perform operations in such a way that the 
relationships between a set of windows 
(spreadsheets) are represented in another 
window. 

For example, you can define a super 
spreadsheet with 20 rows and 60 columns 
and divide it into three windows. You can 
also dimension each window as 20 rows 
by 20 columns. Window 1 represents col- 
umns A to T, window 2 represents col- 
umns U to AN, and window 3 represents 
columns AM to BH. Now you can select 
window 2 as the active window and read 
data from a Lotus spreadsheet file into 
this window (columns U to AN in the 
super spreadsheet). You can repeat this 
operation using the second window and a 
different spreadsheet file and then add 
the two windows containing data together 
and place the result in the third window. 

The concept is powerful. The windows 
allow you to better organize both your 
data and the types of calculations that you 
need to perform. Unfortunately, to really 
pull off these features, Nex View needs an 
improved user interface. When working 
with the super spreadsheet, I found it dif- 
ficult to keep track of which region was 
assigned to a given window. NexView 
lets you use a function key to toggle be- 
tween a view of the window mapping of 


the super spreadsheet and the normal 
spreadsheet mode. I found that constantly 
flipping between views was a clumsy and 
confusing way to work. 

Ready mode really expands the power 
and flexibility of Nex View. It provides а 
command interpreter that allows you to 
perform operations such as reading 
ASCII files, executing a file of stored 
commands, searching and replacing se- 
lected data in a spreadsheet, setting the 
foreground and background color of the 
screen, and selecting other editing com- 
mands. It supports over 35 commands. 


Comparing Apples to Apples 

Let’s face it, there are a lot of new spread- 
sheets on the market. The latest trend, es- 
tablished recently by the release of Bor- 
land’s Quattro and Microsoft’s Excel for 
the PC, is toward the modern interface 
sporting features such as high-quality 
presentation graphics, windows, context- 
sensitive help, and multiple fonts. Nex- 
View, on the other hand, is designed 
around an older technology similar to 
that found in 1-2-3 version 2. Nex View 
does not support a mouse, PostScript, or 
graphics. 

In general, NexView supports most of 
the basic features found in the other 
major spreadsheet packages, including 
macros, a limited degree of 1-2-3 com- 
patibility, formula support, mathemati- 
cal and statistical functions, symbolic 
labels (NexView calls these lexicons, 
which are user-defined labels that refer- 
ence rows and columns in a spreadsheet), 
and a wide assortment of spreadsheet 
editing features. 

Although Nex View can read and write 
1-2-3 files, it's not truly compatible. 
First off, it does not support all the stan- 
dard mathematical functions that 
1-2-3 provides. In fact, I discovered that 
NexView does not currently provide a 
square root function (@SQRT). If you're a 
real 1-2-3 or Quattro power user, you'll 
miss the useful set of mathematical func- 
tions that these programs provide. Nex- 
View also uses a different formula syntax 
than 1-2-3. In 1-2-3, functions are pref- 
aced with 8, as in 20 + 8LOG(A2). Nex- 
View uses a syntax of the form A, #1 = 20 
+ LOG(A, #2). 

The second compatibility problem is 
NexView’s method of storing and using 
macros. Lotus 1-2-3 stores macros in in- 
dividual spreadsheet cells. Nex View 
macros are actually stored in macro files. 
Because of this technique, you can use 
the same NexView macro on multiple 
spreadsheets. Unfortunately, it also 
means that you cannot use 1-2-3 macro 
files in Nex View spreadsheets. You сап 
use the macro-learn mode to create and 

continued 
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The HP LaserJet With additional 
! ; ‚ memory you can even 
Series Il Printer. printigophisticered 300 
Nothing brings your | | DPI full-page graphics. 
ideas to life like the HP And with HPS ScanJet 
LaserJet Series II Printer— = scanner, you can also 
from office memos to forms | easily add photographs, 
to newsletters. As the leading laser illustrations and text. 
printer, it works with all popular PCs No wonder more people choose 
and PC software packages. And, with the original over all other laser printers 
a wide range of fonts, you get more combined. 
options to create superior looking So call 1 800 752-0900, Ext. 900D 
documents. for your nearest HP dealer. 
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Integrand’s new Chassis/System is not another 
IBM mechanical and electrical clone. Ап 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports. Why setile for lexs? 


Rack & Desk 


PC/AT Chassis 


Rack & Desk Models 


Ассері PC, ХТ. AT Motherboards and 
Passive 


Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow & Cooling 


Optional Card Cage Fan 
Designed to meet FCC 
204 Wan Supply, UL Recognized 


HSW & 85W also available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 


8620 Roosevelt Ave. « Visalia, CA 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
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A NEW-WAVE SPREADSHEET 


NexView 1.1В 


Type 
Relational spreadsheet 


Company 

ADC & Associates Inc. 
Р.О. Box 273 
Mariboro, NJ 07746 
(201) 536-1524 


Format 
Four 5¥-inch floppy disks; 
not copy-protected 


Language 
С 


Hardware Needed 

IBM PC XT, PC AT, or compatible with a 
hard disk drive, at least 512K bytes of 
RAM, and a monochrome or graphics 
display adapter (AT-class PC 
recommended) 


Software Needed 
PC-DOS/MS-DOS 2.0 or higher 


Documentation 


261-page Reference Manual; 100-page 
Beginners Guide 


Inquiry 900. 


test a set of macros for the current 
spreadsheet. You can also save these 
macros in a file of their own, independent 
of the spreadsheet you created them for. 
You can later use the macros with other 
spreadsheet files. Macros are easy to 
create and modify because of NexView's 
interactive macro-development envi- 
ronment. 


Relational Features 

With NexView's relational capabilities, 
you can link Lotus-compatible data files 
and perform operations on data from se- 
lected spreadsheets. By linking files 
using the DSDS, you can merge work- 
sheet files, or you can piece together 
smaller spreadsheets to create a very 
large spreadsheet. 

The DSDS provides its own menu, and 
you can access it from the spreadsheet 
mode, the formula command prompt, or 
a logic file. The DSDS maintains a mas- 
ter database file for each set of spread- 
sheets that you link. You can easily ac- 
cess this master file to obtain information 
about the linked spreadsheets, such as the 
number of linked spreadsheets, the range 
of the Jabels (lexicons) you used to link 


spreadsheets, and the ranges of the linked 
spreadsheet files. This feature helps you 
keep track of how spreadsheets are re- 
lated to each other when you use the 
DSDS. Since you can specify all opera- 
tions in the DSDS by using symbolic 
names, linking spreadsheets isn't as diffi- 
cult as you might think. Keep in mind, 
however, that the complexity of the rela- 
tionships stored in a super spreadsheet 
can rapidly increase as you start to link 
spreadsheet files. 

If you want to take full advantage of 
NexView's linking capability, you'll 
need to master the BASIC-like custom 
programming language that NexView 
provides. The language contains over 40 
instructions for performing mathematical 
operations and expressing logical rela- 
tionships. You can type the instructions 
interactively in ready mode, or you can 
create a file of instructions and execute 
them. NexView stores instructions in 
logic files, which are organized into two 
sections: data instructions and rules. 
Data instructions perform tasks such as 
data I/O, setting windows, and setting ac- 
cess limits to cells in the spreadsheet. 
Rules, on the other hand, alter data cur- 
rently stored in a spreadsheet. 

Logic files let you completely custom- 
ize NexView for other users. One of the 
more useful features is the 31NPUT in- 
struction, which displays a question and 
performs an action based on the user's re- 
sponse. With the conditional expression 
statements, such as IF, ELSE, and FOR, 
you also can easily test relationships be- 
tween cells in a spreadsheet and execute 
additional instructions. Debugging help 
is important with a complex language 
such as this, and NexView lets you run a 
program in single-step mode where you 
can execute one instruction at a time and 
see the results of each operation. 

NexView's report generator is another 
useful programmable feature. You can 
print reports that reflect the status of the 
data stored in a super spreadsheet, 
display reports on the screen, or save 
them in a disk file. To support this fea- 
ture, NexView provides a set of instruc- 
tions to specify the rules for generating 
reports. The program stores these in- 
structions in line-oriented ASCII files, 
called report files, or in other files (e.g., 
logic files). Instructions define attributes 
for the report, such as the dimensions 
(width and number of lines per page), the 
titles for rows and columns, and the 
ranges to specify the number of columns 
and rows to include in a report. 


Ease of Use 

The basic spreadsheet data-entry and 

editing commands are relatively easy to 
continued 


Every presenter wants to make a com- 
pelling, persuasive case. And color, 
you'll agree, makes all 


the difference. 
т. t It's more eye- 
: | catching. More 
— = Ll nr readily under- 
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‘mens stood. More 
memorable. In short, color makes any 
desktop presentation more effective. 
And research proves it. 

All you need is a Hewlett-Packard 
ColorPro Plotter like we used here, or 
the HP PaintJet Color Graphics Printer. 
Together with a PC—IBM compatible 
or Apple Macintosh—you can use all 
the popular graphics software like 
Lotus Freelance Plus, Cricket Presents, 
HP's Graphics Gallery (used below), 
Microsoft Chart and Harvard Graphics. 


At under $1,300, the HP ColorPro 
Plotter may be just where you want to 
start. It will turn your ideas into colorful, 
easy-to-grasp visuals. Or, if you need to 
combine near-letter quality text with 
color graphics, you can rely on the 
HP PaintJet Color Graphics Printer for 
under $1,400. Whichever you choose, 
you'll create desktop presentations 
with startling color and greater impact. 

For a colorful sample overhead and 
the name of your nearest dealer, call 
1 800 752-0900, Ext. 903A. 

Freelance Plus® and Lotus" ere U $ registered trademarks of Locus 
Development Corporation Microsoft isa $ registered tredemark 
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Guess which presentation 
made the sale. 


perform, especially if you're familiar 
with 1-2-3. Menus at the top or bottom of 
the screen list all the basic editing com- 
mands. NexView reserves the menu at 
the top of the screen for listing commands 
for calculating formulas, editing and run- 
ning macros, altering the dimensions of 
the super spreadsheet, and loading and 
saving files. You can select any of these 
commands by entering a single letter. 
The bottom menu is reserved for the 
function key operations. NexView uses 
the function keys to perform tasks such as 
activating the command mode, setting the 
current window, and calling the on-line 
help system. In addition, NexView uses 
the function keys and control key combi- 
nations as command shortcuts. 

You can easily customize NexView by 
setting help levels and selecting the fore- 
ground and background colors of the 
spreadsheet mode screen. When you first 
use the program, Г recommend that you 
set the help level to the basic level, which 
causes pop-up help windows to be dis- 
played whenever NexView expects a re- 
sponse. The information displayed in the 
help windows is useful and in most cases 
saves you from having to use the manual. 

In general, the documentation is well 
written and easy to use. The product in- 
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cludes an eight-part Beginner's Guide 
and a Reference Manual, all packaged in 
a small three-ring binder. The Beginner's 
Guide starts with the basics on how to use 
the program and then covers most of the 
major topics of NexView, including load- 
ing 1-2-3 files, working with the super 
spreadsheet and windows, moving 
around menus, creating formulas, creat- 
ing and editing macros, and using the 
basic spreadsheet entry and editing com- 
mands. Unfortunately, the tutorial text 
does not provide any useful information 
on some of the more interesting and 
powerful features of NexView, such as 
the DSDS, the reporting features, and the 
logic programming commands. 

The Reference Manual suffers from the 
same problems of organization and in- 
dexing found in many reference manuals. 
I discovered that some of the basic math- 
ematical functions, such as log, were not 
documented in the manual. Because of 
this, it is difficult to determine which 
functions the program supports. In fact, I 
had to call ADC's technical-support of- 
fice to find out if NexView supports the 
standard functions found in 1-2-3. The 
coverage of macros is also very brief; the 
manual devotes only nine pages to this 
topic. Fortunately, the Beginner's Guide 


presents a fairly complete tutorial on how 
to create, edit, and use macros. NexView 
contains a wide assortment of powerful 
commands and features, but I found it 
difficult to extract the needed information 
out of the Reference Manual in order to 
use these features and commands. 

Nex View does provide an on-line man- 
па! with a search feature. You can select 
the manual by pressing the F8 key from 
the main menu in the spreadsheet mode. 
Once you activate the on-line manual, 
you can select a topic using the cursor 
keys, or you can use the built-in search 
feature to locate a topic. If you use the 
search feature, be patient because it re- 
sponds agonizingly slowly. I searched for 
the topic "help" and it took NexView 
over 3 minutes to search the manual file. 
NexView provides a utility program that 
lets you customize the on-line help sys- 
tem. You can use a standard word proces- 
sor to add, remove, or modify text in the 
on-line help file and then run the utility 
program to index the file for NexView. 


Performance Trade-Offs 

I reviewed NexView on an IBM PC XT 

with a 10-megabyte hard disk drive and 

no coprocessor. Since NexView does not 
continued 


Before you buy 7 books and 2 
compilers, get the C Workshop. 


C is a great programming language. 
Now the C Workshop makes it 
easy. Whether you're new to pro- 
gramming or a dBase pro. You get: 


* Interactive tutorial with 100+ 
program examples 
* Full-screen editor with popup 
menus 
• Online help in context 
* Standard "K&R" C compiler 
* Coordinated 384-page book 
The C Workshop guides you with 
feedback on your program exer- 
cises. It's like getting private les- 
sons from your computer. 
Only the C Workshop gives you 
everything you need to learn and 
use C in one economical package. 
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Move among tutorial, editor and 
compiler with a keystroke or two. 
It's allin RAM memory to give you 
instant response. 

Here's the clearest presentation of 
C pointers you'll find. The C 
Workshop covers it all, from struc- 
tured programming to advanced 
list techniques. 

Write your own programs (up to 
64K) or modules of a big project. 
Your code will move to virtually 
any other compiler. 

Join major companies like AT&T 


and thousands of people like Al 
Patrizio, who says, "What I learned 


in five ii with your book and 
50 re has taken me over a month 
before." 
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ComputerWorld’s William Zach- 
mann advises, “I'd offer the C 
Workshop, an extremely well-done in- 
structional package, to anybody on my 
staff who wanted one.” 


Satisfachon guaranteed 
or return in 30 days for refund. 
Order now and C how easy itis! 


| сә (800) 888-0852 | 


ext. 955. It’s toll-free! 
Or write Wordcraft, 3827 Penniman 
Av, Oakland, CA 94619. Only $69.95 
plus $5 shipping 
(Priority Mail). In CA, 
add $4.90 sales tax. 
Visa/MC/AmEx or 
check. Runs on IBM 
PC compatibles, uses 
220K RAM. 
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Introducing a totally new voice 
communication product that 
makes it easy for people to 
stay in touch. NyTalk integrates 
your telephone and ІВМ PC, XT, 
AT, compatibles or PS/2 without 
the use and cost of a modem. 

It is ideal for use in tele- 
marketing, sales, credit collec- 
tions, corporate, professional 
and personal applications. 
Perfect, fast dialing at the 
touch of a key. No more costy 
wrong long distance numbers! 

NyTalk consists of a half 
size card providing all dialing 
functions, as well as software 
which provides a powerful 
resident directory, extended 
dialing and telephone statis- 
tical functions. It's as easy to 
use as your telephone, and as 
simple to install. 

Andat $89.95, talk is cheap. 


FEATURES 

© pop-up the directory when the hand- 
set is lifted or the line is engaged. 

© directory entry dialing, last number 
re-dial, speed dialing, dial by tag, 


keypad dialing, manual screen 
dialing. 
€ dial any number automatically from 
any form displayed on your screen. Ideal 
for use with mainframe data bases. 
€ automatically records the duration 
of calls for each directory entry. 
Ө records the last time and date an 
entry was called. 
® records the total number of calls, 
total time on phone, and the average 
time per call. 
Ө maintains a detailed telephone log. 
е directories are provided which con- 
tain area codes for the US, Canada and 
codes for international calls. 
€ print and file conversion utilities are 
provided so that directories may be 
utilized with a variety of applications 
such as dBase || and Lotus 1-2-3. 
е design your own application which 
makes use of NyTalk s extended 
Ped | functionality. 

s with standard заң lines 
and most PBXs. 


Nylalk 


Arh RE TALKING 


FOR IMMEDIATE ey 
800-668-8620 


І-О 


Alaska, Hawaii: (416) 470- -1203 


104-60 Queens Blvd. 
Forest Hills, NY. NY 11375 


NyTalk - Hummingbird 
Communications Ltd.; | 

‚ AT, PS/2 - International 
Business Machines; dBase Ill - 
Ashton Tate Inc. Lotus 1-2-3 = 
Lotus Development Corporation. 
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provide arctangent or natural log (1n) 
functions, I was unable to run the Savage 
benchmark, which is based on the follow- 
ing formula: 


tan(arctan(exp(1n(sqrt 
( (PREV. CELL) ^2))))) «1 


When I entered this formula in Nex- 
View's formula mode, the program 
locked up the computer. I was, however, 
able to run the Recalc benchmark for 
both 1-2-3 and Nex View. 

To run the Recalc test in 1-2-3, you 


+ A 


NOWTI 


copy a formula created with relative 
addressing to each spreadsheet cell. 
When you place a value in the first cell, 
the complete spreadsheet automatically 
recalculates. This process took 9% 
seconds. 

When I ran the benchmark on Nex- 
View, it was not as easy. To begin with, 
the program does not provide a mecha- 
nism for easily assigning formulas to 
spreadsheet cells. In order to run the 
benchmark, I had to use NexView's logic 
programming language. The second 
problem occurred because I had diffi- 


EXPERT SYSTEM EVEN 
THESE GUYS CAN USE. 


Expert systems aren't 
just for experts anymore. 
Thousands of our customers 
use Ist-CLASS* to help 
troubleshoot complex equip- 
ment, assist with telephone 
support, analyze financial 
applications, and prepare 
complex documents. 

Ist-CLASS Expert 
Systems are the recognized 
industry leaders in ease of 


use. They require no training 
to use, and no royalty pay- 
ments when you distribute 
your work. 

Whether you're saving 
money for your company or 
making money selling knowl- 
edge systems, we'll make 
your performance Ist-CLASS. 

For IBM® PC and DEC 
VAX* computers. Priced from 
$495 to $1295. 


I-CLASS 


Expert Systems, Inc. 
For more information, or to order, call 1oll-free today: 1-800-872-8812 
(1-617-358-7722 in MA) 286 Boston Post Road Wayland, MA 01778 
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culty with one of the logic statements. 
NexView provides a REPEAT instruction 
for duplicating a task or set of tasks; how- 
ever, this instruction did not always func- 
tion consistently. The operation that 
failed was 


B,#1 = (A, #1) « 1.001 REPEAT 99 


This statement instructs the program to 
multiply the contents of cell (A,1) by 
1.001, place the results in (B,1), and re- 
peat the operation for each column in the 
first row. Each time the program repeats 
the instruction, the column index is auto- 
matically incremented. Unfortunately, 
this statement would not always repeat the 
specified number of times. A call to the 
technical-support group at ADC revealed 
that the REPEAT instruction has a serious 
bug. A spokesman for ADC said any 
users experiencing this bug should call 
the company for information on a free 
update. 

I discovered an alternative approach 
for performing the benchmark by using 
an instruction called GROWTH, which in- 
creases a cell value by a specified per- 
centage. In order to use this instruction to 
perform the Recalc operation for each 
row in the spreadsheet, I had to write a 
program that included 25 GROWTH instruc- 
tions. Using this logic file, Nex View re- 
quired 35 seconds to perform the Recalc 
benchmark. 

In the Scroll Right benchmark, where 
the display scrolls from the first column 
of the spreadsheet to the last, Nex View 
beat 1-2-3, taking 1 minute and 12 sec- 
onds, compared to 1-2-3's 3 minutes and 
10 seconds. 


Not for Beginners 
Nex View is not a program designed for 
beginning spreadsheet users. The com- 
plexity of the program make it difficult to 
use at times. Although it contains a menu 
system similar to 1-2-3 and provides a 
complete on-line manual, many of the 
features and commands differ signifi- 
cantly from those of 1-2-3. If you're 
looking only for a program that has true 
1-2-3 compatibility and supports graph- 
ics, Nex View might not meet your needs. 
However, if you're looking for an anal- 
ysis tool that has the capability of linking 
spreadsheets and producing detailed re- 
ports, you'll appreciate NexView's ad- 
vanced features. NexView offers many 
state-of-the-art spreadsheet processing 
capabilities, but you'll need to put on 
your programmer's hat in order to take 
advantage of its real power. @ 


Keith Weiskamp is the editor of PC AI 
magazine and a freelance writer living in 
Phoenix, Arizona. 
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Ш "Dont com 
—New York 
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@ “You Ti bless this disk" 
— Peter MAVilliams/ 


The Personal Computer Book. 


A life saver for your data. 
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to-day 


lonely at the top. 


At last. 

After five long years alone at 
the top of the best-seller lists, 
the Norton Utilities" is being 
challenged by another software 
package. 

Which is no small feat, 
considering that Version 4.0 is 
selling even fasterthan its prede- 
cessors did. 

Unfair competition. 
Of course, in order to compete 
with the Utilities, this upstart 
new tan first had to copy it. 

It had to include the famous 
UnEvrase, which has rescued 
the derrières of thousands of 
grateful PC users. 

As well as the unique File 
Info, which lets you attach de- 
scriptions of up to 65 characters 
Designed forthe ІВМ PC, PC-AT and DOS com 


to your files. 

Not to mention the Norton 
Integrator, which lets you con- 
trol everything from a single 
pun and gives you on-line 

T for each function. 

n fact, The Advanced Edition 
of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 


SO Е 

ight down to the user inter- 
face which, according to the 
InfoWorld Review Board makes 
the Advanced Edition “as easy 
to use as possible” 

And that’s not all. 

The more the merrier. 
Because the Advanced Edition 
goes on to include a wish list 


of brand new technical features 
and functions. 

Like Speed Disk, for tighten- 
ing up disk space and optimiz- 
ing access. 

And Format Recover, for 
sob nal ervey von accidentally 
reformatted hard disk. 

As well as a FAT Editor, a Par- 
tition Table Editor, a Directory 
Editor and access to absolute 
disk sectors. 

All of which explains why 
InfoWorld called the Advanced 
Edition "a great раған that 
has gotten even better” 

e just call it good company. 


Peter Nortun- 


COMPUTING 


tibles. Available at most software dealers, or direct (rom Peter Norton Computing, Inc. 2210 Wilshire Blvd $186, Santa Manica, СА 9040 
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6th Annual Volume Buying Week іп New York 
June 21-23, 1988 Jacob Javits Convention Center 


п June 21-23, 1988, at the Javits 
O}Gomenton Center, PC EXPO will 
host thousands of Volume Buyers and 
Resellers at its Sixth Annual Volume 
Buying Week in New York. Don’t get 
caught in long registration lines. You 
can avoid any waiting and save some 
money by using the hassle-free, “No- 


Line” registration coupon below. Just 
fill it out, send it with your check, 
and we'll send you your badge and 
conference guide well in advance of 
showtime. 

In its sixth year, PC EXPO in New 
York offers 2000 exhibit booths, over 
900 exhibitors, 175 speakers, 42 


seminar topics to choose from, plus 
new connectivity-focused additions — 
Connections 88 and Connections 
Lab — that no one concerned with 
computers can afford to miss. Ánd, 
in keeping with our tradition, all of the 
lectures in our world-class Seminar 
Series are free to all attendees. 


Don't wait in lines unnecessarily. Save your valuable time and money. 
Hegister now! 


100% of the Industry's Leading Vendors Want to Talk to You. 
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* Extended Systems * Fifth Generation Systems * First Class Peripheruls * Fischer International Systema * Fivestar Computers * The Forhan & Wakefield Croup * Fountain Technologies 
Inc. * Fox Research, тс. * Fox Software ~ Fujitsu America * Gateway Communicationa, Inc. * GHC Technologies * Gemidex * General Information, Inc. * Genoa Systems Corporation 

* Glenmont Communications * Gordon Pub./Computer Products * Government of Canada * Grid Systems ration * Harris Corporation * Hauppauge Computer Works Ine. 

* Haventree Software Ltd. * Hercules * Herko Electronics * Hertz Computer Corp. * Hewlett-Packard Co. * Holmes Microsytems Inc. * Honeywell Bull * Hyundai Electronics America 
“ТЕМ + ICCP • IDG Communications Inc. = IMSL, Ine. - Information Builders, Inc. * Informix * Innovative Software, Inc. * Intel Corp. • 1 Corp. * Irwin Magnetics ~ КАО Corp. 

* Kelly Services, Inc. * Key Systems * Key Systems, Inc. * Key Tronic Corporation * Kinetic Corpormion * Kinetic Presentations Inc. * Kurzweil Computer Products * Leading Edge 
Hardware Prod. * Leurn-PC Video Systems * Lifetree Software Inc. * Locus Computing Corporation * Logical Operations, Inc. ” Logitech Inc. * Lotus Development Corp. - Mansfield 
Software Group * Mapinfo Corp. « Memorex Corporation * Meridian ‘Technology, іе. - MetaMicro Computer Consulting * Microcomputer Managers Assoc. * MicroDisk rvices * Micron 
Technology, Inc. * Microrim, Inc. * Microsoft Co uon * Microstuf, Inc. * Micros To Go * Microsystems Enginecring Corp * MicroVideo Leartiing Systems * Migent, Inc. * Mini-Micro 
Systems * Minitab, Inc. * MIS Week * Mitsubishi Electronics Amer. * Momentum Service Corporation * Multi- Tech Systems Inc. - Nantucket Corporation * National Micro Rentals Inc. 
* NCR Corporation * Network Software Associates * NetWorld 88 - New York Personal Computer “ N/Hance * Northern Telecom, Inc. “ Norton-Lambert Corp. * Novell Inc. * NYNEX 
Corporation * The Office Magazine ~ Office Solutions Inc. * Official Airline Guides * Okidata * On-line Software Inter. * Oracle Co tion * Orchid Technology * Osicom Technologies 
* Ошрш Technology Corporation * Panasonic Industrial Company * Paperback Software [ntl * Para Systems * Particians Plus Inc. • PC EXPO in Chi * PC's Limited « PC Technology 
Inc. * Performance Technology * Pivar Computing Services • Plus Development ~ Polaroid Corp. + Polygon Data Products Inc. * PRIAM Corporation - Princeton Graphic Systems 

* Printronix * The Processor * Productivity Center ~ Quadram = Quarterdeck Office Systems * Ouicksof * Reference Software Inc. ” Renaissance GRX Inc. * Reynolds & Reynolds * Ricoh 
Corporation * Rose Electronics * SAS Institute Inc. * SBT Corporation * Scientific Micro Systems * Seagate Technology * Sirex USA, Inc. * Smal] Computer Company, The * SofiKey 
Software Products * Software Group, The * Software News * Software, Publishing Carp. * Sorbus, Atlantic Bell * Source EDP + Sourcemate Informations Systems * Spencer Organizatior 
* Standard Brand Products + Standard Microsystems Corp. * Siar Micronics " Systems, Inc. * Storage Dimensions * STSC, Ine * Sun Tops * SYBEX Computer Books « Symantec Corp 
" Systek * Syaronics Computer Systems * Tandon Corporation * Tandy Corp. * Technology Concepts Inc, * Tecmar Inc. * Telebyte Technology Inc. - Telex Communications, Inc. * TPS 
Electronics ^ Tiger Information Systems • Toshiba America, Ine. * Trace Incorporated ~ Traveli ftware, Inc. “ Triton Technologies Inc. * UNISYS * Universal Data Systems * Unlimitec 
Processing. Inc. * 0.5, Robotics, Inc. * Ven-Tel, Inc. * Victory Enterprises Tech. “ҰМ Personal Computing * Warner Computer Systems, Inc. * Waterloo Mi ems * Welcom Software 
Technology * Westchester PC Users Group * Western Telematic, Inc. * WordPerfect Corp. + Wyse Technology * Zenith Data Systems * Zenographics * Ziff-Davis Publishing Co. 
Exhibitor listing aa of 12/20/87. In June, over 500 exhibitors» will pate. 
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You Read! 


See us al Spring Comdex 
Booth #6714 
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oplical character recognition 
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(үремті йеті lent 

SPOT,* dur irainable OCR program, allows 
you ió compile information from books, magazines 
typewriiten records, genealogia! айга, directores, 
catalogs, and publie documents, including [orem 
language material, The data captured by SPOT сап be 
used by database, word processing, desktop publishing 
and typesetting арра 
SPOT flexible output options allow. you Lo preserve 


ihe original page format, inchiding columns and margins. 


Reformatting options include (he choice of DCA аг 
ASCII ourput files, with Options 10 generate single 
column Gulpul from multiple-coluima text 
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. High recognition accuracy 
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— Up to five fonts per page 
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арча Engineering leads (he PC industry in desk 
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for the best prices on Panasonic, Hewlett-Packard, and 
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COMPUTING AT CHAOS MANOR 


Shifting into High Gear 


This is going to be one of those 
columns. It's Friday night, the 
absolute drop-dead deadline is 
Monday morning, and I don’t 
have a lead item. 

Га intended to write about 
changing over from Fast Kat the 
Kaypro 386 to the new Zenith 2-386. Be- 
fore you ask, no, there’s nothing wrong 
with Fast Kat, and I have no hesitation in 
recommending Kaypro equipment. Fast 
Kat has served me well, what with his 
math chip (80287 and adapter), big (44- 
megabyte) Priam hard disk drive, and 2 
megabytes of Kaypro 32-bit memory plus 
another 2 megabytes of Cheetah 16-bit 
memory. I've used him hard for nearly a 
year, with never a glitch. 

However, Fast Kat isn't Kaypro's latest 
640K-byte backplane 386; he's an early 
model you can't buy anymore, based on 
the Intel 540K-byte motherboard, and re- 
quires software kludges to bring him up 
to 640K bytes of memory. 

That hasn't been a problem so far; 
DESQview and its companion—Quarter- 
deck's Expanded Memory Manager 386 
(QEMM)-— work wonderfully well with 
Fast Kat. However, I am about to do ex- 
periments with alternative operating sys- 
tems, particularly Xenix and VM/386, 
and those are said to work a lot better in 
systems that have hard-wired 640K bytes. 
I want to compare them to DESQview. 

Unfortunately, although I've had the 
Z-386 for some time, I don’t have any ex- 
tra memory for it. Zenith has been selling 
4-megabyte 32-bit memory boards as fast 
as they can make them—Larry Niven had 
to wait 2 weeks to buy one for his Z- 
386—so they haven't had too many to 
ship to reviewers. However, when I 
called earlier this week, they said they'd 
have one to me by Thursday; when it 
didn't come yesterday, I put off the col- 
umn, expecting the board to arrive today. 
Alas. 

I could have stuffed the Zenith with 
Cheetah 16-bit memory boards, but that 
didn't seem quite fair to Xenix and 
VM/386. The boards would work, but 


Jerry Pournelle 


Installing a USRobotics 


Courier HST modem lets Jerry 


move into the future 


16-bit memory is slower than 32-bit 
memory, so I'd have it to do all over again 
when the new Zenith board comes; best 
to put the whole thing off until next week. 

One plans for this sort of thing, and I 
thought I had another possible lead: I've 
had a write once, read many (WORM) 
drive from Information Storage sitting 
next to the Z-386's cabinet for over a 
week, and I figured that would do. Alas, 
when I uncrated the WORM drive, I dis- 
covered that they had neglected to send 
me the disk controller card for it. Г' call 
them Monday; but by then this column's 
got to be on the wire. 

Of course, there's no shortage of stuff 
to write about, and, indeed, I have a 
whole bunch of items lying about. 


Modem Problems 

I have been using OmniTel internal 
modems in my IBM PCompatible ma- 
chines for a couple of years now. They 
work quite well. We've used several of 
them, and the one time we had any trou- 
ble with one, Alex got it taken care of 
under the warranty without ever mention- 
ing me or the column. 

I always preferred internal modems be- 
cause they are easy to install and don't 
take up any extra room on my desk or 
computer stand. You can address them 
(at least the OmniTel modems I've used) 
to any port from 1 to 4. I preferred to set 
mine at port 3; that way, there's no inter- 
ference with the mouse and, more impor- 
tant, with Traveling Software's LapLink 
and DeskLink (more on them in a bit) 
communications programs, which want 
port 1. 

Thus, when I began the changeover 
from CP/M-compatible to IBM PCom- 
patible machines, I needed a communica- 
tions program that could use a modem at 


port 3. Mycroft Labs’ MITE— 
which I'd happily used on my 
CP/M systems—could address 
only ports 1 and 2. That's 
changed now; but before they 
came up with a version that 
could use port 3, I got used to 
Crosstalk and was always too busy to 
change back to MITE. 

Then I added Borland's SideKick to 
my system. SideKick is wonderful—I still 
use it, and I can't imagine doing without 
it—but 1 found that the blankety-blank 
SideKick dialer recognizes only ports 1 
and 2! I could just as well have stuck with 
MITE. 

Anyway, for a long time that was my 
communications system: an OmniTel 
300-/1200-baud modem, later OmniTel's 
300-/1200-/2400-baud internal modem 
card, addressed to port 2; Crosstalk; and 
SideKick to keep track of phone numbers 
and dial the phone for me. 

I had a number of annoying experi- 
ences with Crosstalk. Most of them were 
caused by inadequate documentation (or 
insufficient spelunking in the documents 
on my part). For example, when I loaded 
a Crosstalk file, the program insisted on 
dialing the number even when I didn't 
want it to, and then it wanted to redial pe- 
riodically until I told it not to do that. 

Thus, it could take quite a while just to 
call in a Crosstalk file and change some- 
thing. I wrote about that problem several 
times, and although I always got some 
kind of response from Microstuf (now 
known as Crosstalk Communications), 
no one from there ever told me the secret 
of how to stop it. 

Finally, a reader did: when you create 
a Crosstalk file using their setup pro- 
gram, the program saves the result in a 
file with the extension .XTK and automati- 
cally adds a command line that looks 
something like GO /45. That command 
tells Crosstalk to dial the number and 
then redial at 45-second intervals. 

Since the .XTK file contains a lor of 
command lines, most of them needed and 

continued 
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The real reason I’ve 
always preferred internal 
modems is that | don't 
understand the Н5-232С 
connector system. 


few explained, it's easy to miss that GO 
command. But if you eliminate that line 
(it helps to have a good programming edi- 
tor, such as Brief or Logitech’s Point), 
Crosstalk waits for you to tell it to dial. 

Incidentally, another reader told me 
how to handle another problem I had. 
When I told Crosstalk to GO LOCAL, it still 
wouldn't connect, even though I could 
hear the carrier tone on the other end. 
If you do GO LOCO <enter>, the program 
is ready to send commands directly to 
the modem. If you have a Hayes-compat- 
ible modem, typing ATO «enter» will 
actually make the system listen to the 
modem; meaning that you can do GO 
LOCO, ATO, and manually dial the num- 
ber. When the carrier comes on, you'll 
be connected. 

With those two tricks, Crosstalk is 
considerably more docile than it used to 
be and is now fairly satisfactory. I'm told 
by people I respect that Procomm 2.4.2 is 
at least as good; but I’m used to Cross- 
talk, it uploads to BIX very well, and I've 
had no trouble using the capture facility 
for downloading. Better is the enemy of 
good enough. Right now, Crosstalk 
seems to be good enough. 


Hang-Ups 

Even so, I had problems. Sometimes I 
would try to connect to BIX, and my local 
Tymnet number would be busy. I'd issue 


| Table 1: The R5-232C 
connections in my cable. These 
connections are for a female | 
DB-9 to a male DB-25. All I 
know is that it worked for me. 
f don't attempt to explain this. 


9-pin (DB-8) 25-pin (DB-25) 

1 is connected to 8 

2 3 

3 2 

4 20 | 

5 7 

6 6 

7 4 

8 5 | 
2 


2. 
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the Crosstalk command BYE—and even 
QUIT—to exit the Crosstalk program and 
close its DESQview window, but the 
modem still wouldn’t hang up. I could no 
longer hear the busy signal on the 
modem; but if I lifted the telephone re- 
ceiver, it was still there. 

I could then yank the phone connection 
so that the modem was no longer con- 
nected to the phone line; that would let 
the phone hang up. But if I reconnecied 
the modem, it wasn’t cleared; it still 
thought it was connected, and so did 
Crosstalk. The only way to fix the prob- 
lem was to turn the modem off—and with 
an internal modem, that means turning 
the computer off. 

For me, that's a big deal: I work in 
DESQview, and I generally have the 
Logitech Mouse with Plus Software and 
Microsoft Bookshelf in main memory. 
Also, I have SideKick, Ready!, Q&A 
Write with WordFinder, and probably 
sornething else each in separate windows, 
and I may have another job going as well. 
It takes time to reload all those programs 
and reconfigure the system. I don't want 
to turn off the machine. 

So, thought I, the remedy is obvious: 
I'll put in an external modem. That way, 
if I have hang-up problems, I can reach 
back and turn off just the modem, not the 
whole computer. 

It was about time, anyway. I've had a 
USRobotics Courier HST since Decem- 
ber, and it has capability for 9600 baud. 1 
also have a list of 9600-baud bulletin 
boards thoughtfully provided by US- 
Robotics. Га intended to hook up the 
Courier HST with the Z-386 anyway; 
why not now? 

An external! modem has three prob- 
lems you won't face with an internal 
modem. First, you have to find a place to 
put it. The Courier HST is 13 inches 
deep, 8 inches wide, and about an inch 
and a half tali. It has vents on top, mean- 
ing that you probably don't want to cover 
it with papers that block the airflow. 

It will sit nicely on top of a computer, 
or you can Velcro it to the side of your 
monitor, or you can do what I did. I got a 
little low-height rolling stand (originally 
designed for a big TV, I think) and put 
that under the desk, consolidating the 
computer itself, modem, Amdek CD- 
ROM drive, telephone answering ma- 
chine, and other auxiliary equipment into 
one place; but it’s going to take up space 
no matter what you do. 

The second problem is trivial. Unlike 
an internal modem, you have to supply an 
external modem with power, meaning an- 
other gizmo to plug into the wall, and yet 
another cable to lead through the snakes’ 
nest to your computer. 

The third problem is horrible. 


Cables 

The real reason I’ve always preferred in- 
tema! modems is that I don't understand 
the RS-232C connector system. Now, 
sure, I've read books on it, and one 
reader kindly supplied me with a video- 
tape, but the fact is I forget that stuff 
about as fast as I learn it. I have some evi- 
dence that I am not terminally stupid; but 
for the life of me, I cannor remember the 
difference between DTE and DCE and 
why DTR is important and all the rest of 
it. Pity, but there it is. 

However, one afternoon I got three 
busy signals in an hour, meaning that 1 
had to tum off Fast Kat three different 
times, and enough was enough. Cables or 
no cables, it was time. 

Fast Kat, like all IBM PC AT compat- 
ibles, has a 9-pin male connector for his 
serial port. The Courier HST modem has 
a 25-pin female connector. The US- 
Robotics documents have a lot about 
which of those 25 pins connect to what: 
but there’s not word one about what 
comes out of a 9-pin male connector. 
Now what? 

The Logitech Serial Mouse terminates 
in a 9-pin female connector so that you 
can connect it to an AT's serial port. 
They also provide, for people with PCs 
and XTs, a small gizmo with a 9-pin male 
connector on one end and a 25-pin female 
connector on the other end. Nothing is 
said about the internal mapping of those 
connections, but it works; we've used 
one to connect a 9-pin LogiMouse to 
Lucy Van Pelt, our ancient genuine IBM 
PC. I tried using that with a straight- 
through 9-pin-female-to-9-pin-fernale ex- 
tension cable. Of course, that required a 
25-pin gender-change connector, but | 
have those. 

It made a weird Jash-up, and when I 
got it connected, nothing happened. The 
modem wouldn't work. Then I tried put- 
ting a 25-pin connector thing that called 
itself a "null modem connector" in the 
lash-up. That didn't work either. 

Then I remembered the LapLink 
cables: four-headed monsters with both 
9- and 25-pin connectors on each end, de- 
signed to link ATs with XTs. It took a sex 
changer to connect one, and then it didn't 
work. Putting the null modem connector 
into the loop didn't help. 

Clearly, it was time for a breakout 
box—only someone had lifted my won- 
derful little Hall-Comsec Wiretap gad- 
get. Now what? 

[ must live right. In desperation, I 
rooted around in the cable closet—a hor- 
rible place infested with monsters—and 
eventually discovered a cable that had a 
9-pin female connector on one end and a 
25-pin male connector on the other end. I 

continued 
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Ш COPY PROTECTION 


RUN YOUR PROGRAM ON ANY HARD DISK 
UNLock MasterKey Removes 


Copy Protection from 
140 PC Programs 


The new UNlock MasterKey 
“copying” disk by TranSec and 
best selling UNlock Albums A+ 
and D+ allow you to quickly and 
easily make unprotected DOS 
backup copies of more than 140 
popular original PC programa. 

Your original disk is un- 
changed and the unprotected 
backup copies perform exactly 
the same as the original, as do 
copies of these copies. 

UNlock copies run on any 
hard disk, including Bernoulli 
Boxes. No original key disk is 
required in Drive A. You can also 
run on a RAM disk and conven- 
iently copy DOS 5 1/4" programa 
to 3 1/2" diskettes. 


& 
Take protection off 
programs not listed by 
using generic routines. 
е 


New UNlock MasterKey is 
TranSec's most comprehensive 
copy protection removal pro- 
gram. It unlocks all the pro- 


B+ and D+...and more than an 
additional 100 programs. It is in- 
tended for the user who wants 
the best and most comprehen- 
sive copy-busting program 
available. 

MasterKey has the ability to 
break more than 140 specific 
menu listed programs. In addi- 
tion you can take protection off 
programs not listed in the 
menus by using generic routines 
for the PROlok, SUPERIok and 
EVERlock protected programs. 

With UNlock MasterKey an 
analyser will tell you if the disk 
is protected by either РВОЮК or 
SUPERIlok, so that you can sim- 
ply apply the proper UNlock lib- 
erating routine. Even many pro- | 
grams using hardware protec- 
tion schemes can be unlocked. 

While other copiers will make 
copies of some programs, only 
UNlock removes copy protection. 
Backups don't require tedious 
uninstalls, and reorganizing 
your hard disk does't result in 
your software calling you a thief! 
To order call 1-800-423-0772. 


from TranSec Systems, because 
it doesn't copy software, 
it removes copy protection 
and that's what we want. 

We also liked the speed at which 
it removed the copy protection and 
the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 
most elegant of those we tested and 
is well worth its $159.95 price. 


UNlock MasterKey 
EDITOR'S CHOICE 
EDITORS| NOVEMBER 24, 1987 
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BEST OF 1987 AWARD 
UNlock MasterKey 

For 1987 PC Magazine's authors and editors chose the most PC 

significant contributions and most favored products of the 
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Highway (1.3) + Database Manager Й (2.0, 2.02) - Diagram Master (5.1) : 
Diagraph (3.3, 3.4.1, 3,5) » Discovery Litigation Support (2.3, 2.3e, 3.0) • Disk Optimizer 
(1.4, 1.5) • Erunacad (1108). Escriblen (2, 2.0A) - Financial Analysis for Farmers (5.0) » 
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(2.35, 3.00) "IBM Drawing Assistant (1.0) - IBM Graphing Assistant (1.0, 2.0). IBM 
Planning Assistant (1.0) + ICSI Interactive IQ Program (1.11) - insearch (1.02) + Inamark 
(4.03E) • Interceptor IV (1.0A,1.08) « Intercom 102 (230$,4.14) - Kampfgruppe (85) « 


. Maintenance Analysis System (4.00) - Magnatype (1.4) - Mapmaster (6.0) » Mean 18 бой! 
(86) Minitab (5.1 1) Multilingual Scholar (2.9) - Multilingual Scribe (2.9) » Paradox (1.0) 


PBS (1.0) PC Emulator (1.03)  Petrocalc (85)  PCATE (3.3n-4) РС FOCUS (1.5, 2.0, 4.5) 
* PC Information System (9.21) : PCLINK (1.0) - Pfs:Access (84, C) - Pta:File (Tandy B, C) 


« Pfs:Graph (Tandy, В). Pfs:Plan (Tandy, B, С. 2.00)  Pfs:Report (Tandy, 1.00, 1.00.00, В, | 


C) « Pts:Write (Tandy, 1.00, 1.01, C, 200). Picture Perfect (3.3, 3.5) - PLC-2 Ladder 
Logistics (2/11/87) - Pluto ('84) - Print Master (1.1P) • Print Shop (Early ‘85, Late '35, 86). 
Pro-Cite (1.2), Quicken (84) - Real CICS (1 10) - Real Estate Appraisal System (87). 
Redboard » Residential Appraisal Processor (RBC) - Screenio tor Cobol (2.0) - Sidekick 
(1.568) « Sketch Processor (55K) - SnARTWORK (1.0 г.8-10, 1.1, 1.2 г.3.,7) • Softbol Ii 
Runtime System (2.11 ) (11) - Softbridge Financial Planner (2.1) ‹ Spectra Business 
Systems (3.01). Spotlight (1.0) - SPSS Statistics for the IBM PC (1.1) » Star Trek: The 
Kobeysshi Alternative - Superpage - Ststat (2) - Tango РСВ Layout System (3.03, 3.04) 
: Tango Route (1.10), Techsonix Digitizer (2.6M) Taylor Allen Bradley Programmer (6.19) 
: T-Bond Trading System (84) - Tencore Authoring Sustem (3.00 Bela) - Toatex (1.5): Type 
1 (Broderbund) (87) · Universal Life Pers. Prop. System (6.4N) - Versatile Repori System 
12.31)» Video Store Manager (86), What's Bast (1 1)- Westinghouse Numa Logic |2 1, 3.0) 


« GENERIC PROLok Unlocker • GENERIC PROLoIK Classic + GENERIC SUPERLok 


UNock ia available for IBM PC, XT, AT and compatibles with at least 256K and DOS 2.1. 


ИМоск- $49.95* 
Album "А" Plus 


Lotus 1-2-3 (14 ТА". 2.0, 2.01) 
IBM Writing Assistant (1.0, 2.0) 
IBM Filing Assistant (1.0, 2.0) 
IBM Reporting Assistant (1.0, 2.0) 
Graphwriter (4.3, 4.3.1 
Rella Cobol (1 2, 2.0) 
MultiLink Advanced (3.02, 3.03) 
dBASE Ill & dBASE Ш PLUS |30) 
Framework | and il (1.0) 
Chartmaster (51,62 
Signmaster (5.03, 5.05. 5.1) 
папа" 5; А, м 

rvard Total Project Мао) 
ThinkTank i2 o 2.1) 


UNLock 979.95" 
Album "D" Plus 


dBASE iii & dBASE lll Plus пу 
Framework Í & Il (10) 

Clipper (thru winter *85j 

Fastback (5.3) 

Chartmaster (6.1. 6.2) 
Signmaster (51; 


Dollars & Sense (2.0) 

Microsoft Word (1 15, 2.0, 2.01) 
Lotus 1-2-3 (1.4, 14°, 2.0, 2.01) 
Symphony (1 1, 1.2) 

Lotus 1- M Report Writer (0) 
DoubleDOS (ал) 

Harvard Total Project Mgr {1.10} 
MngYour Money (As) 


Dollars & Sense (2 6) ThinkTank (2021) 
"Add $4.00 ship/handfing. Foreign orders $10.00 
CHOICE OF THE CRITICS! More than 40 000 
PERSONAL) ; 
еі ме не paratoy Copies Sold! 
works, and works Simpy as able to quickly | 
eder ет ТНАМФЕС 
Chnsiopher ae = 


BYTE "Июс _. I's menu-driven 
edes Kon: Lotus 12, 2-3, S TERRE. Fram хыя 


dicun an жү cane 
рор with the Ath ihe abil ( back up back up a hard 
grams ке TranSec’s UNIock ack series" fer pro- 
Winn L. Rosch 


UNLOCK 


ORDER TODAY TOLL FREE: 


1-800-423-0772 


IN FLORIDA 305-276-1500 


Js 3 1 
| 1 


Al войро product ames and rrademerks are the sola Dropery of ther "peche cenar. 
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have no idea where it came from, but it 
had the sexes right, so I tried it. 

Voilà. Worked first time. What with 
my having tamed Crosstalk, I didn't even 
have any trouble altering my Crosstalk 
files to look for the modem at port 1. 
Everything went swimmingly. Later, I 
traced that cable's connections; they're 
listed in table 1, and they sure aren't intu- 
itive. I don't have the foggiest notion of 
which connections are critical; I can say 
that a cable like that will connect a US- 
Robotics Courier HST modem to an IBM 
PC AT clone. 


Once I had the proper cable, it was 
smooth sailing. I did have some problems 
with hanging up, but that turned out to be 
one of the little DIP switches on the back 
of the modem. USRobotics, bless them, 
prints nearly the entire manual on the bot- 
tom of the modem; using what's printed 
there you can, if you know what you're 
doing, set up the modem perfectly. I 
didn't know what I was doing, but fortu- 
nately Brett Glass (“glass” on BIX) knows 
more than I ever will, and from my re- 
ports of symptoms, he was able to tell me 
how to change my DIP-switch settings. 


Write Better 


Turbo 4.0 Programs... 
Or Your Money Back 


You'll write better Turbo Pascal 4.0 programs easier and faster 
using the powerful analytical tools of Turbo Analyst 4.0. 
You get * Pascal Formatter * Cross Referencer * Program 
Indexer * Program Lister * Execution Profiler, 
and more. Includes complete source code. 

Turbo Analyst 4.0 is the successor to the 


acclaimed TurboPower Utilities: 


* ff you own Turbo Pascal you should own the Turbo 
Power Programmers Utilities, that's all there is to it? 


Bruce Webster, BYTE Magazine, Feb. 1986 


Turbo Analyst 4.0 is only $75. 


A Library of Essential Routines 
Turbo Professional 4.0 is a library of more than 400 state-of-the-art 
routines optimized for Turbo Pascal 4.0. It includes complete 
| source code, comprehensive documentation, and demo 
\ programs that are powerful and useful. Includes 
| *TSR management * Menu, window, and data 
II entry routines * BCD * Large arrays, and more. 


Turbo Professional 4.0 is only $99. 


Call toll-free for credit card orders. 


Л 


| | 1-800-538-8157 ext. 830 (1-800-672-3470 ext. 830 in CA) 


Satisfaction guaranteed or your money back within 30 days. 


Turbo Разса] 4.0 is required. 
Owners of TurboPower Utilities w/o 
source may upgrade Ки $40, w/source, 
$25. Inchude your serial number. For 
other information call 408-433-8608. 
Shipping & axes prepaid in 5.6 
Canada. Elsewhere add $12 per item 


а T-DebugPLUS 4.0—Symholic 
run-time debugger for Turbo 4.0, 
only $45. ($90 with source code) 

в Overiay Manager 4.0—Use over 
lays and chain in Turbo 4.0, only $45. 
Call for upgrade information. 
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The result is that I've been using the 
Courier HST for 2 weeks now, and it's 
wonderful. It may just be coincidence, 
but there seems to be less line noise now; 
and when there is line noise, it seems to 
be handled in a more comprehensible 
manner than the OmniTel modems used 
to do it. I've used the Courier HST at 
1200, 2400, and 9600 baud; at 9600 baud 
on long-distance lines I've sometimes 
been blown off, but not too often, and it's 
sure the way to go if you want to transfer 
big files like this column. 

The really odd part is that I went to an 
external modem so I could handle busy 
signals by turning the modem off; but 
since I got the Courier HST connected up 
properly, it has been able to handle them 
itself. The Crosstalk BYE command 
works fine with this modem. 

I'm now rethinking my position re- 
garding internal and external modems. 
An internal modem certainly has less 
clutter and fewer cables. I thought it 
would be more convenient when I had to 
connect two machines serial to serial, but 
that turns out not to be the case. If I need 
to get at Fast Kat's serial port, it's not 
much more trouble to unplug the modem 
than it is to plug in the cable to link him to 
another machine. An external modem 
really shines if you temporarily need one 
on another machine; and, of course, it 
doesn't take up a slot in the computer. 

The USRobotics Courier HST comes 
with very complete documentation, in- 
cluding a satisfactory but not remarkable 
index and table of contents; as I've said, 
you could pretty well connect it up with 
just the information stenciled on the Cou- 
rier's bottom. And if there's anything you 
really need to know (other than how to 
connect it to a 9-pin system when you 
don't understand RS-232C), it’s in the 
book somewhere. The box is rugged; I've 
managed to drop it on the floor half a 
dozen times, and that hasn't harmed it 
yet. There are plenty of winking red 
lights to show that you're connected. 

I can think of two improvements. T 
wish, first, that they'd put the vents on 
the side, since the temptation to put 
stuff on top of the modem is nearly irre- 
sistible; and second, that they'd put the 
switch on the front of the box. If I have to 
turn it off, it’s not too easy to reach 
around behind it. 

Those are minor complaints. The fact 
is, 9600 baud is the wave of the future— 
more on that another time—and the Cou- 
rier HST is an elegant little gadget. 
Recommended. 


Live and Learn 
Just after I finished writing this, Federal 
Express brought the galleys of The 


continued 


Discover 
Parallel 
Processing! 


The Most Cost Effective ‘> v „чь, 

Transputer Development System WA а“. > 

MicroWay's Monoputer is the best  '- T 

selling Transputer-based PC copro- | ү 

cessor in the world. It was the first board ` n | 
кейіне ta ruri the 20 MHz 1414 or T200 “ Quadputer" 

As a resuil, it received many rave reviews Maintra | 
in the UK (available on request) and became § · є арнар | 
the standard Transputer software develop- ` | 

ment tool. Parallel code can be executed оп \ ' s MicroWay's Quadputer is the 

a single Monoputer or on an array of Mono- ў \ аға н” most versatile multiple Transputer co- 
puters wired together by their external link lines.  . ет” НЕЕ” processor оп the market today. It can be 
The Monoputer includes 2 megabytes of 100 с, . | — purchased with 2, 3, or 4 Transputers, each of which 
nsec DRAM, a 20 MHz 7414 or T800 and the емее has 1 or 4 megabytes of local memory. Two or more Quad- 
MicroWay stand alone Occam Compiler, which puters can be easily cabled together to build larger parallel 
generates Transputer code that runs under MS-DOS. Optional processor systems. A single Quadputer using four T800s pro- 
tools include our licensed version of the TDS and a Pascal, vides 40 MIPS of CPU and 6 тедаһорв of NDP throughput at 
Fortran, С, and Prolog. one fiftieth the cost of a comparably performing mainframe. 


Attend MicroWay's Seminar on Parallel Processing, April 6th in Plymouth, Massachusetts! 
For more information please call (617) 746-7341. After July, 1988, call (508) 746-7341. 
^ 


ICI О | The World Leader in PC Numerics 


ay P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 


32 High St, Kingston-Upon- Thames, UK 017-541-5466 
St. Leonards, NSW, Australia 02-439-8400 


TRADEMARKS Quadputer, Biputer and Monoputer of MicroWay, Inc INMOS. Transputer. TDS, OCCAM ol INMOS Corp. MicroWay" 15 a regettered trademark of MicroWay, Inc 
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The Modem Book 

has just about 
everything you need to 
know about modems 
and communications. 


Modem Book by Michael Banks (Brady 
Books/Simon & Schuster). Banks has put 
together just about everything you need to 
know about modems and communica- 
tions (as of late 1987). There are chapters 
on information services (like Compu- 
Serve and BIX), hardware, software, and 
on-line databases. Also, in an appendix, 
Banks covers cables. If I'd had this book, 
I could probably have saved myself con- 
siderable trouble. 

It's the best reference work on small 
computer communications I know of. It 
also reads well enough to serve as a pretty 
good introduction. If you’ve been think- 
ing of getting into modem communica- 
tions, get this book first. I definitely rec- 
ommend it. 

Incidentally, the reason I'm getting 


The WorldPort 24007“ and the WorldPort 
1200™ modems are the perfect travel 
companions for your portable computer. 
They work virtually anywhere in the world, 
including hotel rooms and phone booths, 
allowing you to connect in a few million 
more locations than other modems. 


With features superior to internal units, 
the WorldPort line of modems is the smart 
choice for all your communication needs. 
WorldPort modems operate from their own 


this book is that I told Banks that if I liked 
it I'd do a short preface. I do, and I will. 
I’m getting paid, too: Banks owes me a 
drink at the next convention. I may even 
make him buy me a double. 


Sundial 

If your problem is that you have to bill 
your time to any one of a bunch of clients, 
and you spend a lot of your time on the 
phone, and you don't like having to clock 
yourself, I have a solution. 

Sundial is not a communications pro- 
gram, although it wouldn't be too hard to 
make it one. It needs a modem, but that's 
just so it can dial the phone for you. 

What Sundial can do is keep track of 
your telephone calls: time them, bill the 
time to the proper account, and generate 
reports. It also lets you organize your 
notes and thoughts and keep track of 
those by client, phone call, or both. 

It works this way. If you call out, you 
tell Sundial to whom the call should be 
billed. You then let Sundial dial the num- 
ber and use the p 's built-in editor 
to make notes. If you don't have a 
modem, you can dial the call yourself and 
Sundial will still do its thing. 

Incoming calls are handled in much the 
same way: you tell Sundial which account 


internal battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 


Find out more about the travel companions 
that won't tie down your portable computer. 


the call should be billed to, and it does the 
rest. If you want to review notes of previ- 
ous phone conversations, store or retrieve 
data about the caller, and suchlike, that's 
easy enough, too. 

Sundial doesn’t look like a very so- 
phisticated program, although I under- 
stand it employs some pretty clever pro- 
gramming devices to make it look so 
simple. Written in Turbo Pascal, it's 
memory-resident and eats about 160K 
bytes plus whatever workspace you set 
aside (a stand-alone nonresident version 
is available as an option, but, of course, it 
can't automatically handle incoming 
calis). 

It doesn't use the Lotus/Intel/Micro- 
soft Expanded Memory Specification 
4.0. Sundial's programmers are studying 
ways to do that. Since Sundial is an over- 
layed terminate-and-stay-resident pro- 
gram, this isn't simple. 

On the other hand, if you're a lawyer, a 
consulting engineer, or in any business 
that requires you to keep track of your 
time and bill it to particular accounts, 
Sundial can be a lifesaver. It eats too 
much memory, but it does leave a 640K- 
byte system enough memory to run 
WordStar or to access an on-line data- 

continued 


Call us today for more information about 
the WorldPort line of modems, or the name 
of your nearest dealer, al 800-541-0345. 
(In New York, 516-261-0423.) 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

TELEX: 6502848020 
FAX. (516) 754-3491 


WorldPort 1200 and WorldPaort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS is a trademark of Meridian Technology Inc 


196 BYTE * MAY 1988 


Circle 295 on Reader Service Card 


THE PROGRAMMERS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE Catalogs and Guarantee 


Whether you're searching [or an obscure produci no 
one «ems tu know about, or you just want to know 
which of 5 cumpetitors makes the most well- 
product. eur catalogs make finding software easier 

Comprehensive Product Listing. Filled with 
over „ООП products. 

- Populur Programmes’s Tools. containing the 
must-reuuested titles cover 300 in all) from 
each category 

~ Dic Programmer s Catalog with over 60 

development tual. 

We'll alsa help m select products with free advice or 
fitenurce Plus full guarantec on any recommended 
product 

Сай ta request a catalog or information today. 


National 
RECENT DISCOVERY 


Automated Programmer by KGK - Math 
notation and technical English input 
produces FORTRAN code. Link to 
libraries, output in IMAGE" format, 


structured reports, pictures. PC $949 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by CI MS $359 
Datalight Optimum - C MS $ 99 
High С Optimizing Compiler РС $549 
Instant-C/ 16M PC Call 
Lattice C - from Lattice MS $259 
Microsoft C 5.0 - Codeview Special* 
Microsoft Quick C Special* 
Turbo С by Borland PC $ 67 


C-Screens, Windows, Graphics 


C-Worthy Interface Library PC $249 
Curses by Aspen Scientific PC $109 
dBASE Graphics for С PC $ 69 
ESSENTIAL GRAPHICS - fast PC $185 
FontWINDOW/PLUS PC $229 
GraphiC - new color version PC $279 
Greenleaf Data Windows PC $155 

w/sourcc PC $259 
Terminal Mapping System PC $279 
TurboWINDOW/C -for TurboC PC $ 75 
View Manager by Blaise PC $199 
Vitamin C - screen VO PC $159 

VC Screen PC $ 79 
Windows for C - fast PC Call 


Windows for Data - validation PC Call 


DBASELanguage 


Clipper compiler 
dBASE IIT Plus PC $399 
BASE JI] LANPack PC $649 
DBXL interpreter Бу Word Tech PC $ 99 
FoxBASE -- Dev. - V2.0 MS $259 
Quicksilver Diamond PC $369 
Sole: All prices ssbject Lo change without notice, Mention this ad. Some 
prices м special. Ask aboat COD and РО». Formats: У шиор вом 
атайы, pius 280 омет. © PS surface shipping add $Jitem. 


Call for a catalog, literature, and solid value 


800-421-8006 


THE PROGRAMMERN'S SHOP 


Your complete source for soflware. services and answers 


5-В Pond Park Road, Hingham. МА 02043 
Mass: 800-142-8070 or 617-740-2510 259 
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Your Source for Debuggers 


Embedded code, C. Aam Whatever you write, 
chances are it doesnt run mght the fiest time 
For clear windows on your code, consider these 
professional tools Recover from even frozen 
machines, debug at high level, and keep inter- 
acuvily in the debugging process 


Call one of our Tech Reps for help choosing 
TODAY. 


DBASE Support - 


dAnalyst PC $ 219 
dBASE Tools for C РС $ 65 
dBRIEF with BRIEF PC Call 


dBC Jil by Lattice MS $ 169 
Documentor - dFlow superset MS $ 229 
Genifer by Bytel-code generator MS $ 279 


QuickCode Ш Plus MS $ 189 
R&R Report Writer MS $ 139 
Seck-It - Оцегу-Бу-ехатрю РС $ 79 
Silver Comm Library MS $ 139 


Тот Rettig's Library PC$ 79 

Ul Programmer-user interfaces PC $ 249 
Editors for Programming 

BRIEF Programmer's Editor PC Call 


de - EMACS-style РС 5 65 
EMACS by UniPress Source: 5895 % 265 


Epsilon - like EMACS PC $ 149 
ME Macro Editor - Source РС $ 79 
MKS VI MS $ 65 
PC/EDT - macros PC $ 229 
SPF/PC - Version 2.0 PC $ 179 
Vedit PLUS MS $ 129 


Order before 8/21/88 and г 
for these Special Prices: 


List Normal SPECIAL 


C Sprite by Lattice 
DBug ПІ - for dBASE 
I-incl. board 


TURBOsmith-Turho Pas 5 99 


Other Products 


ASMLIB - 170+ routines PC $125 
Back-lt by Gazelle MS 3119 
Baler PC $459 
Dan Bricklin’s Demo II PC $169 
Disk Technician-smart upkeep PC $ 89 
Fast Back Plus PC $149 
Flash-up PC $ 69 
Interactive Easy Flow V5.0 PC $125 
Link & Locatc - Intcl tools MS $309 
Mace Utilities MS $ 85 
MKS RCS MS $155 
MKS Trilogy MS $ 99 
PC/Tools Deluxe-by Custom PC $ 69 


Plink 86 PLUS - overlays MS $275 
PVCS - by Polytron 
R-DOC/X MS $135 


risC by IMSI - H.A.L. MS $ 79 
Show Partner F/X PC $328 
Source Print - V3.0 PC 5 75 
TLIB РС $ 89 
Tree Diagrammer РС $ 65 
Visible Computer: 8088 РС $ 65 
WKS Library by Tenon PC $ 79 


*Mention “Special BY588" and get both a good price and FREE Software! 


you can have fast compilation AND 
an integrated, productive environment 


ver 5,000 of you went backwards 
in the past 12 months. 


Advanced compilers and new pro- 


gramming environments like Turbo 
C and QuickBASIC took up so much 
RAM that BRIEF could not fit in the 
same 640K. 

lf you wanted to retain BRIEF's 
uniquely powerful fearures! while 
working with the larger programs, 
you had to sacrifice speed 
and continuity. Instead of a night Edit- 
Compile-Edit loop, you had to slog 
along through an obsolete Edit-Exit- 
Compile-Exit-Edit loop. 

Now you now longer have to 


make that sacrifice. 


Version 2.1 of BRIEF can be swapped 
in and out with a single keystroke -- 
allowing immediate compilation with 


even the largest compilers: Microsoft C 
5.0, Quick C, Turbo C, Lattice C, dBXL, 
FoxBASE+, Clipper, etc. 


You can enjoy the features! Шаг 
have made BRIEF the best-selling 
and the best regarded? program- 
mer's editor without sacrificing 
environment integration. 


! For example: real multi-level Undo (not 
simply Undelete ), flexible windowing, 
unlimited file иге, undieruted number of 
simultaneous files, automatic language 
sensinve indentauon. 

і Rave reviews С Journal, Computer 
Language, Dr Dobb's, Dac Based Advisor. 
InfoWorld, PC Magazine, Byte (in which 
Jerry Pournelle said "If you need a general 


purpose PC programming editor, look 
no further.) 


Call Louis at 800-821-2492 


for information about 4 more 


BRIEF 2.1 enhancements. 
BRIEF 2.1 is available for $195. 
The pate is only $35 to reg- 


iste users of version 2.0 or 2.01 
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base. It works with most private-branch- 
exchange systems. There are rival pro- 
grams, but 1 haven't seen any I find 
preferable. 

All in all, Sundial is one of those things 
most readers won't need, but those who 
do need it need it a lot. 


HyperDialer 
Sundial wants a modem to dial your 
phone for you. Surely there's a better 
? 
There is, if you have a Macintosh. 
DataDesk, the people who brought key- 


boards up to a high standard, have a new 
gadget: HyperDialer. 

HyperDialer is about halfway in size 
between a box of pocket matches and a 
box of kitchen matches. It has two lines 
and can attach to the side of your Macin- 
tosh or to your telephone. One line goes 
into the Mac's speaker port; the other 
connects to your telephone. 

Once that installation is made, the Mac 
can make phone calls for you; unsurpris- 
ingly, you access it through HyperCard 
programs. If you're a Mac and Hyper- 
Card user, you probably don't want to be 


Let CPT give you the total view — today. 
Upgrade your PC, XT, or AT- compatible 
computer with CPTS full-page displays, at a price 
far lower than you might expect. For more 
information on how CPT can expand your 
display-horizons, call 1-800-447-4700. 


enm 
More Than Office Automation. ..О ісе Productivity 


PC. XT and AT are trackemarks of International Bourne Machines, Unc. 
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without this or something like it. While 
you're ordering HyperDialer, also get a 
DataDesk Turbo-101 keyboard for your 
Macintosh; it's sure better than the one 
Apple furnishes. 


Business Class 

If all the hype about HyperCard were laid 
end to end, it would probably circle the 
earth; but, in fact, much of it is deserved. 
HyperCard really is a bright new idea, 
easy to use and very powerful. I don't 
suppose there's anyone left who doesn't 
know what HyperCard is, but just in 
case, it's a Macintosh programming sys- 
tem that organizes data and activities 
around logical "card stacks." A card can 
contain text, phone numbers, maps and 
graphics, or even instructions telling the 
computer to play music. 

The key concept of HyperCard is that 
cards can also contain "buttons": areas 
on the card that, when clicked on with the 
mouse, transfer you to other cards con- 
taining more data and still more buttons. 
What's really neat is that it's not just a 
static “product”; HyperCard is more like 
a language that anyone can use to create 
new concepts in computer information 
service. 

Activision's Business Class, written by 
Danny Goodman, is an early example of 
what HyperCard can do. Business Class 
is, at bottom, a travel-information data- 
base that contains the same information a 
small atlas would. The novelty is in the 
way you use the program. 

The first time you use Business Class, 
you answer some questions about time 
zones and your local currency. When 
you've done that, a world map appears, 
bright in the areas currently in sunlight, 
dim elsewhere. Click on a country, and 
Business Class zooms in on its region. 
Click again, and it selects the country. 

Meanwhile, across the bottom of the 
screen is a series of icon buttons: a folded 
envelope to indicate post office informa- 
tion, an interracial handshake to indicate 
Јоса! customs,” a picture of a wall outlet 
to indicate electrical power systems, and 
so on. Click on one of those, and you get 
information about the country you're cur- 
rently looking at. 

The electrical button, for example, 
will tell you the voltage and frequency 
used in the selected country and show you 
a picture of the favored electrical plugs. 
Click on the time button (a clock, natur- 
ally), and you'll be told not only the time 
difference, but what time it is in the se- 
lected country right now (assuming that 
your Mac knows what your local time 
really is). 

You can get information on visa re- 
quirements, weather, local travel, cur- 

continued 


Great Selection + Superior Service 
+ Competitive Prices = Top Value 


We have the technical 
expertise to fulfil! your 
spacialized needs in soft- 
ware development, circuit 
design, data analysis, CAD 
and much more. Call today! 


ASSEMBLERS 


ADVANTAGE Dduassembler, |ifeboa $ 278 
Меры MASM 1005 or 05/2! 99 
ОРТАВМ, SLA Systems 172 
Реми О, Phorm 119 
BASIC 

Емар. Soli ware Batis g Cx $ BO 
МИ Шах Comp 6.0 (005 or 05 2! 189 
MS буква (С 63 
Gulch Pak, Crescent Soltware 60 
Т BASIC, TromsEra Соер 453 
Turbe Basic, Bodtand 58 
Terbe Haale Teelbenas, Borland ЕЗ 


AITEC C-Commercial, Mans $ CALL 

Слаер, G:mpel 232 

Lattice С 27а 
mei Deep 


Micrasait C DUS or OS 7! 
Gwent, Mcrosatt 
Turba С, Borand 


C LIBRARIES 


© TOOLS PLUS 6.0, Blase 
С ЦЕН Library, Essentia 
Gaeential Communit ations 


Tima Sheer, | Перо 
Тегін C TOOLS, Dose 


CIRCUIT DESIGN SCHEMATIC CAPTURE 


НАВ, vento Corp 
MICRO-CAP Il, Spectrum Software 
PAOS бай. CAC Saltware 


Нс, М 
Devoe Equatisan Beurce 
Prove graphics pest-precesser 
Parta parameter RSLimater 
Мына Carla Analysis 
Шаты ыа 
Boheme |, -~> 


Carp 


ЧҮГЕ 


Алуа: 2.8 32.179 
Aayar Modules 1,2,2 4,989 
Анус Modules 1,2,4 +989 
Aunynt Modules 1,2 1 509 
Aaystaec Piss. Macrin 843 
Asystant, Macr ап 465 
DAINEP, LEP Systems fag 
ОАГНЕР 484, GSP Systems 175 
Fourier PERSPECTIVE H, Аст” Trans 329 
НМҮРЕЙШЕМДІ, Hypercenuan 208 
HYPEREJONAL Pias аза 
LASTECH uma, Lan Tech. Corp 178 
LASTECH CHROM 709 
LABTECH Мәтгімеі 759 
LASTECH Run! Tews Access 259 
Lotus Measure 445 
Q.E.O ОА мы Costra, Hart Scenic 799 
SNAP-CALC, HEM Data Corp 350 
SNAP-FPT, НЕМ Саа Corp 245 
= STORAGE SCOPE с 
Шайы саре шайы, Linke! Software. 109 
Шеке! сора Lavel 1 315 
Ценные Laval E+ 459 


PLOTTING AND GRAPHING 


Chart estar PC, inte-choct Bofrware $ 958 
Олтар Graph, М пл Ansa 259 
Омана, Scuntt c Erdeavisrv 269 
PLOTE. Carts Techncy! Soft ag 
ТЕСН”ОКАРИ"РАЙ, brary шген! 259 


EQUATION SOLVERS ET 


Eureka: The Seher, Boriand 5 


Circle 266 on Reader Service Card 


[Software Development Tools 


о. ©, 
RO 


ny 9 
Affe, 4. QS 
S/o 
У 5555 NS 
E 


є 

ЛЕУ 

N wT, 
К-ү] 


Far BASS +388 
High Е. Metawart 


Science & Engineering Software 


* No one offers you more variety. МОР FORTRAN, Microws, aa GOTO 
Pharise 386 ABM LING 422 
• 30-day Money-Back Guarantee? 396 SOFTWARE arents = are Appic 226 
DESGviem, Quarterdeck $ 175 ПғарыС, Soltwere Endesa ors агг 
a Micrepert — Complete 679 GES Огьрыса Dev. Teeth. Software 
Latest varsians MS Мы 186, М-го: 130 Endeavors 389 
VM/388, GE 1682 MALO '88, Мата Сузагпесся 2га 
е Over 50С name-brand products in SCO RENIX — Complete 1739 МООР, "ласа Software 354 
, РА, MetaWiNOOW, Watag aprts 162 | 
stack, if you don't see it — cali! КММ т 232 
Tarte WINDOW:C 80 
Periscope 11 $ 141 Turbe HALO (Turbe Сі, Mace Cybarneocs 80 
Жы. = Trecc-86, Morgan Computing к 58 
— ОВЕСТ S ORIENTED н 
Sreshenn, ненби: | E OBJECT ~ ORIENTED 
сово — TD PLUS V.4.0, Turbo Power Sofctwere да ACTOR, Whte Yoter Group $ 423 
w'BOURCE BO ADVANTAOE C+ +. Lifabost. 479 
ities Ferms Brodecun SCALL Pfix@Gpian, Phoen a 218 PterCe+ +, Phoenix 215 
MS СОВО, Microsolt Smaliealh/V, Digtelt 85 
Realia COSOL Smottak/ VEO 188 
NM/COBOL, Auster ; = 
OPERATING SYSTEMS 
PASCAL Micrepert DOB Merge $ 129 
MS Paseal. Microsol: (005 o 05/2) Жуз VAT 488 
Software ECO КЕМІН Буза V 989 
Turbo Paseal, Wead 09 ao 
Prefecelenel Possel, Matowore Other Mierepert, GCO, Wandin Products CALL 
Merton 
PASCAL LIBRARIES (TURBO) PC/RDT +, Boston Gusmens Computing SCREENS WINDOWS 
Turbe Роваві Dev. Lib., Boriand $ 288 Рама, Phoen: 145 Огерами Dota Windens $ 208 
Metrsbyts Osta Acq, TOOLS, Guinn Curtis 90 $SPF/£C, Command Technology 185 МЕ іміз, Microsott 63 
Turbe Pascal 8 В E Tests. Que Curts VEDIT PLUS, Сол Уа i31 M8 Wiadees Dev. KK, Microsotc 218 
Turbe HALD, Meda Cybernet-cs 80 XTC, Wendin BO PANEL Pive, Lifeboat 198 
Turbe MAGIC, Sophist cated Software 90 _ PANEL /Q€ er "TC 99 
Turba ASYNCH PLUS, Biase 101 FILE MANAGERS Vitamin C, Creatye Programmmny 162 
Turbe Power Төсіз Pins, Віл sr 101 Wisdoms fer Data, Vermont Creauve 233 
Әзгісте, Softcrait $ 185 SereesOter қ/вәнесе, Essarta 169 
MODULAR E any pe 199 Receta, Software Богу Co iE 
LOGITECH MoeduLa-2 CETRER, Peacock 8 28 
шы 
$ B! merse, Forcom ae OTHER PRODUCTS 
199 241 Dea Brichin'a Domo Progr am, 
141 Же Mt, Luce 172 Software Garden $ sg 
SOLID В» Teeth, Advanced Sys ConsuRante 69 ФВС КЛИ Wieeerce 36) MNS Teatkic 145 
178 «8C iti PLUS 599 MS 09/2 Programmer's ТАН гез 
209 dh. VISTA OR № OUERY, Пата CALL FPE lm, Сатри! 101 
NOL, бестен 589 Руа брые, Phoen : 079 
386 DEVELOPMENT TOOLS ee = 
$ 63 GRAPHICS (00 SEIDEL Versiea М 268 
039 ADVANTAGE бғарімсе, L:fedoet $ 228 Фенеса Pemt, Лідерәгж Labs 81 
MathtAD 8.0, MachSoft 279 EXP, Brooks; Cote Publishing 129 Systam (0 Tevibes 
авар BS Fer Math, Shanthe Software 378 POINT FIVE, Росс Crest 279 
bates ест 445 The Professisnal Wheel, Пы Inc 185 
PC TEN, Persona ТЕХ 228 Џека, Curue fachracal Salt 84 


ҮЗ Sci. Werd Proc., ТС! Software Res 494 
FORTRAN LANGUAGE 
STATISTICS 00 rPPEEPERE TR $ 449 
ABstat. Anoerson Bell $ 375 Ertem, Design Dec sons 131 
CSS, SrarSof: 459 братым or Рема. Miccocompatbies 118 
Microstar, Fcoaatt 3:9 Lahey FORTRAN 439 
79 АММА STATPAR, Noruwent 749 Pereenal FORTRAN gs 
Danga CAD, Ammncen Элай Bus Comp 219 P.BTAT 659 ЫмАЫРы. Systol c Systems 445 
Drafix 1 Pius, Foresight 238 The Scientific Wheel, Dain inc 99 Місгевек FORTRAN = Codai 285 
Оганх 3-0 Мобыюг, Гого ог 1090 SPBES PC + 749 Numerical Anatyat, Magus 249 
ЕАЗУСАО. Evolution Compute 139 Юй Gold, У/ыолісі Assocuxes 539  RMUFORTRAN, Ayan Mcfar and alg 
ECAD, Pelton Engneernny 599 STATS +, StatSott 229  Webwdrit Library, Labocatory LTD 135 
FABTCAD, Evolution Compyting 1849 THE SYSTAT CALL — 88P/PC. Latuce әм 
б 55%. Madeliag ба 
IM "5 [IEULTNIHIDIHINMNES рдуу, шшш 
D flondering Module 118 ADDITIONAL SGE PRODUCTS — 
lan* A" Vislen, Mcr og afa 459 MLAP GRAPHICS, STSC $ 339 QGAUSS Ни. Lasag., Aptech бұл $ 169 
Wiedsers Drew ш: Сир Arx 2383 Агон, Curta Technical Soft 25 ОАЦЯЯ Е Sta Syrte 33g 
Wreden Graph 319 Aide, Eng UM нн» 849 
LaserCAD, OS) La Ев 55 А | 
РАЗ 30:9С, Enaing T 255 asa X-ASMS SIMULATORS 
TurbeC AD, MSA Group 79 378  Mucretac, Ааа. Менге, Guais $ CALL 
М | 
AUTOCAD ADD-ONS Ordering Сай for your FREE catalog today! 
Astel BL. Systema Игит of CA $278 | information 
AstsSHAPES 188 accept 
ТТК 80 | EXPRESS MC VISA ani in the U.S. call 
Тегін View, Suttoge Corp 449 PERSONAL CHECKS CEET 


There га ng surcharge on 
credit card o C О 
orders Мими York State 
гезен! ы marst arid sates 


1-800-333-3141 


MOUSE PRODUCTS 


LOGITECH HiREZ Meuse 149 
LOGITECH ferae Bes Mene 5 88 | Ut Sheng ipn | 
LOGITECH Бөген 2 Mouse 79 International Orders: 914-332-0756 
LOGITECH Sarmas 2 Ш Pins 7a ж 
Micrasolt Бег or Bus Мәнге 88 

W Easy CAD 119 

prepoc non | 

APL LANGUAGE © Prices end polices may е ө 


change wthout notice 


APL*PLUS/PC, 5150 $ 498 | Май ordara must mclude 
APL'PLUS PC TOOLS 209 
Pecks APL 79 
шұ ынта manul actunens 
wont taluk РАСТЕ 14 diak 


SOFTWARE CO. 
55 South Broadway, Tarrytown, NY 10591 


SCIENTIFIC TEXT PROCESSING 


CHEM-TEXT, Мл даг Deng Lid 51 500 
EXACT, Tc 77-2. бит Software 418 


ogai pru broken 


MAY 1988 * BYTE 199 


+ Оу 
«Я 


Business Class is an 
intriguing program, and 
it makes me anxious to 
see other HyperCard 
products. 


rency exchange rates, and a whole bunch 
of other stuff. It's a lot of fun to browse 
through the world, finding out the names 
of currencies and what kind of electrical 
power they use. 

There's also a telephone button. Click 
on this, and you'll be told how to dial the 
particular country—and there are places 
to add local phone numbers that you can 
have the machine dial for you. 

That's the good news. 

The bad news is that there's no infor- 
mation at all on a number of countries, 
and what Business Class does give you is 
pretty sparse compared to what's in even 
the cheapest guidebooks. The maps 
aren't much use either; they show only 
the capital and maybe one or two other 
large cities. No terrain features, no roads 
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or railroads; just a political-boundaries 
outline. 

Even worse: given the success Wash- 
ington has had in overcoming the “too 
strong" dollar, much of the information 
in Business Class is already obsolete, and 
much more will be shortly. Experienced 
hackers could get in and make changes, 
but there's no real provision for user edits 
of the database; so even if you find new 
information on currency exchange rates 
in the Wall Street Journal, you can't make 
corrections. 

In other words, Business Class is easy 
to learn and use, and fun to browse 
through; but if you want to plan a real 
trip, you'll probably still have to buy 
maps and guidebooks and keep notes on 
changing conditions. As an example, an 
Itinerary Planner lets you print out dates, 
hotels and their phone numbers, flight in- 
formation, and all the background and 
currency information in loose-leaf for- 
mat. This is a great idea, but you'll still 
have to check most of that data to be sure 
it's not obsolete. 

Business Class is intriguing, and it 
makes me anxious to see other Hyper- 
Card products. Imagine this program 
with a simple editor interface that would 
let you update the background data and 
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add your own; then give it a provision to 
let you enter your trip expenses and get 
out a travel expense report. None of this 
would be very difficult. 

I can think of lots of things you can do 
with HyperCard programs; but I do won- 
der if they'll all suffer from lack of suffi- 
cient depth. HyperCard lets you build a 
lovely database, but it eats memory and 
disk storage space. Business Class, for 
example, fills two floppy disks and still 
has only 300 words per country on “local 
customs." The entry for Saudi Arabia 
doesn't even mention their fanatical laws 
regarding alcohol. (Foreigners living in 
Riyadh often have walk-in vaults in their 
homes; this isn't where they keep their 
money, but their scotch.) 

Where HyperCard—or something like 
it—would really shine would be in man- 
aging the enormous floods of data that 
will be available on CD-ROMs. I can 
imagine a program updated quarterly that 
had encyclopedic data on countries, cit- 
ies, and even individual firms. It would 
need a provision for electronic data files 
to update really volatile information, but 
that shouldn't be too hard to manage. 

HyperCard is one of the Mac's main 
weapons in the battle with IBM PCom- 
patibles. It's too bad the new CD-ROM 
reader Apple announced costs more than 
a complete Atari Mega ST with a CD- 
ROM reader, but overpricing to skim 
early cream is pretty traditional with 
Apple. 


Physics and Geometry 

The success of Apple's Macintosh rests 
partly on myth (its graphics don't really 
have any higher resolution than other 
monochrome PCs), partly on enthusiasm 
transmitted by Apple II users, and partly 
on solid achievement. 

The major achievement has been ease 
of learning; people with no computer 
background at all are often able to sit 
down and use the Macintosh with little 
assistance or training. This gives the ma- 
chine a strong boost as a possible tool for 
education. 

Case in point: two programs, Physics 
and Geometry, by Sensei and published 
by Broderbund Software. Both are high- 
school-level tutorials I sure wish I'd had 
when I was studying the subjects. You 
don't have to know much about the Mac 
to use them; the interface is sufficiently 
intuitive that 5 minutes of mucking about 
will let you use the programs without ever 
opening the manual. 

Alas, I suppose because the manual 
isn't needed, these programs are copy- 
protected with the key-disk scheme. It's 
worse than that. I couldn't even get 
Geometry to work from its own disks on 
my Mac Plus; if I booted with the Broder- 
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bund disk, the Mac Plus kept insisting 
that their disk I wasn't a Macintosh disk 
and kept offering to format it. I solved the 
problem by copying both disks to the 
AST 2000 hard disk drive—I'm really 
fond of that thing—and running from 
that, inserting the key disk (which hap- 
pens to be disk 2, the one without a sys- 
tem track) when asked. This all seems a 
bit complicated. 

At the same time, I understand that 
schools are among the worst violators of 
copyright law—I once visited a school 
where the teacher had used the school’s 
Xerox machine to make 40 copies of one 
of my books and was actually proud of 
it—and the key-disk scheme may be the 
best solution to the problem. 

Anyway, if you sit a reasonably bright 
kid down with these disks and a Mac, 
there’s a chance that some learning will 
take place. Both Physics and Geometry 
compress a lot of really good knowledge—I 
use that word deliberately since they are 
teaching some of the most important prin- 
ciples of science—into a couple of disks. 

The programs aren’t perfect. They 
have the approach of a reasonably bright 
but somewhat distracted schoolmaster. 
The student had better want to learn phys- 
ics and geometry, because the programs 
don’t provide any motivation: no rewards 
for success in the problems, and little 
connection between what you're learning 
and reality. 

It has been my experience that if you tie 
abstract theory to something practical, 
students are more willing to work at 
learning; that, indeed, is what good 
teaching is all about. I may be hoping for 
too much from a computer program, but I 
don't think so; I suspect you could make 
physics and geometry more fun to learn 
than these programs do. 

On the other hand, I sure wish I'd had 
them when I was in high school. If your 
kids have access to a Mac, it's worth get- 
ting them these programs. 


I Wish Га Thought of That 

One recent phenomenon in the science 
fiction community is the "rented world" 
book; a well-known author creates a 
world in a series of books, and another 
author writes stories about it. Probably 
the best known of these is the Robot City 
series, in which a number of younger 
authors write about a world created by 
Isaac Asimov (everyone is younger than 
Isaac...). 

I'm not sure what to make of these 
books: the income is generally divided 
among publisher, the author who created 
the setting and whose name will be used 
to promote the books, the junior author 
who actually wrote the stories, and often 
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a packager who got the idea for the series 
and put it all together. I suppose if all par- 
ties are satisfied it must be all right. Any- 
way, that’s irrelevant just now. 

The other day I got a packet of materi- 
als about a book by Paul Preuss set in 
Arthur C. Clarke's "future history.” 
One of the features of this book is a series 
of line-drawing illustrations of space- 
craft, a space station, and other equip- 
ment. The drawings were done by Preuss 
using CAD-3D on an Atari ST. 

The instant I saw that I slapped myself 
on the head. "Holy cow!" I yelled, loud 


enough that my wife came up to see who 
had been murdered. A couple of weeks 
later when I was in New York to make a 
speech, I showed the stuff to my pub- 
lisher, Jim Baen. He too slapped himself 
on the head. 

I don't know how I missed thinking of 
the idea first, but once seen it's obvious. 
Line drawings cost no more per page to 
print than text, and if one picture is truly 
worth a thousand words, they're cost- 
effective. I've sometimes struggled for 
hours trying to describe a particularly 
complex piece of equipment. I've also 


"Developing тү application іп C would have taken 6 months to a year, ШИ in Actor И took 2 


manths.” —Brian Fenske, Bocing Commercial Airplane Company 


Actually. you don't have to make the 
choice. Once C was ideal for all PC pro- 
gramming. But it has been complicated by 
windowing and graphical interfaces. Now 
windows development with C is difficult, 
time-consuming and error-prone. You 


To C ACTOR 


to E. sia need a new language that simplifies win- 
TEE dows programming. Introducing Actor 


Actaris the first interactive object-oriented language made for commercial development. 
Its powerful browsers, inspectors and debuggers give you more insight into a windowing 
environment than C ever will. But your C work is not lost. C libraries can be linked to Actor. 
Plus, its procedural syntax is easy for C programmers to learn. 
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done my own maps by hand. 

No more. I'm a lousy draftsman, but a 
good computer CAD program will solve 
that problem. It will require a change of 
habit to think in terms of good diagrams 
rather than long verbal descriptions, but I 
think that's the wave of the future. In 5 
years— probably fewer— you'll see lots of 
books that integrate author-produced 
graphics with the text. 


Cyber Studio 

Preuss created his drawings with Cyber 
Studio, the core program of Antic's 
Cyber series. Studio contains CAD-3D, a 
program written by Tom Hudson (who 
also did the DEGAS paint program). 
CAD-3D uses an icon interface to let you 
draw objects, rotate or extrude them, and 
generally create shapes, which can then 
be shown as solids or as “wire frames" 
with all lines visible or with some lines 
hidden. Objects can be stretched, shrunk, 
glued together, rotated, and generally 
mashed about. 

After you create an object, you can 
light it. Three studio lights can be moved 
around and each light's intensity varied 
until you like the view. When every- 
thing's just right, you print the result and 
send it to your publisher. I've been using 
the system to draw maps for my new 
Prince of Mercenaries novel. 

All this is great, and I haven't seen 
anything on the Macintosh that's better, 
but it's not half of what the Mega ST and 
Cyber can do. What's really great is the 
animation you can get by invoking Cyber 
Control, the second program of the Stu- 
dio package. 

CAD-3D lets you create an object—as 
an example, your own name. Extrude it 
so that it's solid. Now save the image. 
Then, using the Cyber Control lan- 
guage— which is something like BASIC— 
change the lighting and rotate your name. 
While it's rotating, have it progress from 
the lower left to the upper right side of the 
screen, with perhaps a loop-the-loop in 
the middle. I've done that one, and while 
it takes a couple of hours of fiddling to 
learn how, once you know it's not very 
hard to do. You can get more compli- 
cated; one demonstration that comes with 
the program is a fully articulated human 
skeleton that does backflips. 

Once you've described what you want, 
you turn the programs loose on it, and 
they build the series of frames to make 
full animation. This takes time—up to 
several hours for something really com- 
plex—but it will run by itself, so it can be 
left to stew overnight. 

There's also Cyber Paint, which works 
on two-dimensional images but adds the 
time factor; stuff cut from frame | and 
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pasted into frame 30 of an animation will 
appear to float across the screen. While 
you're at it, you can call up the ADO f/x 
menu—it’s said to be named for the Am- 
pex Digital Optics system of the seven- 
ties—and by judicious clicking and drag- 
ging, you can rotate the object around any 
axis or all of them, scale it up or down, 
and draw a complex path for it to follow. 
All this takes memory; you'll need the 
4-megabyte Atari Mega ST with a hard 
disk drive to do it right—but that’s still a 
lot cheaper than anything else I've seen 
with that capability. Antic and Sony are 


Mir: 
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working to create the Cyber VCR that 
should be out about the time you read 
this. It's supposed to turn your Mega ST 
into a video editor that will do serious 
professional video graphics. I understand 
that some ad agencies are already using 
the Atari Mega ST and Antic’s Cyber 
software to block out television commer- 
cials for client approval before the really 
expensive work on finals is begun. 


DeskLink and LapLink Mac 
Traveling Software has done it again. I've 
previously mentioned LapLink, a pro- 
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gram that connects portable IBM PCom- 
patibles like my Zenith Z-183 to desktop 
PCs (and thus makes it easy fo move 
things from 3%- to 5'á-inch disks and 
vice versa). Now Traveling Software has 
DeskLink. 

LapLink connects machines with a 
cable about 4 feet long. DeskLink comes 
with small cable stubs to connect to your 
machine's seria] port (as with LapLink, 
the DeskLink cables have both 9-pin and 
25-pin connectors). The stubs end in nor- 
mal telephone jack connectors. You then 
use telephone wire to connect machines 
up to 75 feet apart. 

After that, you have a two-computer 
network with the ability to transfer files, 
get programs from one computer and run 
them on the other, share a printer, and so 
forth. The user interface is different from 
LapLink, but it's no harder to use. It does 
require a memory-resident driver. Once 
that's installed, there's also a talk feature 
that lets you send messages to the other 
computer's operator. 

When I first saw DeskLink at COM- 
DEX, I asked Traveling Software's Mark 
Eppley when he'd have a link to the Mac- 
intosh. He acted amazed that I'd guessed 
what they were working on, but it was an 
easy prediction. I now have that version. 
LapLink Mac connects a PC to a Mac and 
allows file transfers at 57,600 baud— 
somewhat faster than AppleTalk. This is 
particularly useful when transferring 
large PageMaker files from the PC to the 
Mac. Like the other Traveling Software 
networking programs, LapLink Mac 
comes with the right cable and works 
about the way you expect it to. The docu- 
mentation will help you get it set up, but 
once that's done you probably won't need 
it anymore. 

I'm not sure how they got Mac and PC 
computers to talk to each other at 57,600 
baud, but they've done it. If you have 
both a Mac and a PC, you'll want this 
program around just in case. 


Solving Equations 

I have TK! Solver Plus, Borland's Eure- 
ka: The Solver, and MathCAD. A real 
comparison would take more room than I 
have left; I fear it's short-shrift time. 

In my judgment, Eureka is the easiest 
to set up and use. It doesn't cost much, 
and there's a lot of bang for the buck. It's 
very intuitive, and no high school student 
with a PC should be without it. However, 
college students and advanced users will 
soon run up against its limits. The num- 
ber of variables and equations can't be 
greater than 20, and even within those 
limits, Eureka can be bloody slow when 
the problems get hairy. 

TK! Solver Plus is extremely power- 
ful. Alas, its cost is based on the profes- 


sional tool it is; but if you're in the sci- 
ence or engineering business, you really 
can't afford to be without it, now that it'5 
no longer copy-protected and can run 
cleanly from a hard disk drive. 

Unlike Eureka, TK! Solver Plus isn't 
particularly easy to learn, what with unit 
sheets, rule sheets, table sheets, variable 
sheets, and the like. I may be dense, but I 
found the introduction confusing on first 
read through. Still, it won't take more 
than a couple of hours to get started. 
Once you get the hang of it, TK! Solver 
Plus is fairly intuitive, and the manuals 
are certainly complete enough. 

MathCAD is the intermediate pro- 
gram. It's more powerful than Eureka 
and not as easy to learn; but it's less 
powerful than TK! Solver Plus. Math- 
CAD incorporates a vanilla text editor 
and some very clever tricks for creating 
mathematical symbols and simple 
graphs, making it easy to write mathe- 
matical documents. It would be quite 
suitable for a professor who wanted to 
write an engineering textbook. The pro- 
gram is billed as “Тһе Engineer's 
Scratch Pad," and to a large extent it lives 
up to that. 

For small problems of the sort one usu- 
ally encounters in college engineering 
classes, MathCAD is very intuitive—you 
basically just copy the problem out of the 
book, entering your equations with a sort 
of FORTRAN-like system, whereupon 
they are transformed on-screen into fairly 
standard mathematical symbols. 

MathCAD also includes a numerical 
integrator and differentiator; that is, it 
won't solve derivatives and definite inte- 
grals, but it will give a numerical approx- 
imation of their value. TK! Solver Plus 
has differentiation and integration in one 
of the library modules. It's considerably 
more powerful, but, of course, more 
complex. 

I don't think any college student 
should be without either TK! Soiver Plus 
or MathCAD. My subjective opinion is 
that lower-division students will probably 
find MathCAD more useful. Because it's 
easier to learn and incorporates a text edi- 
tor, it will be used more often to do 
homework and extra credit assignments. 

When the student gets to upper divi- 
sions and more difficult problems, TK! 
Solver Plus’s extra power and the avail- 
ability of a whole raft of TK! Solver Plus 
libraries—some keyed to standard engi- 
neering textbooks—make it the weapon 
of choice; and it will probably be more 
useful in professional life. Of course, 
TK! Solver Plus can be used by lower- 
division students and even in high school. 

I'm sending both down to my son, 
who's a sophomore in aerospace engi- 
neering; we'll see which one he prefers. 
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Either one will probably raise his grade 
point average a good half point. 

Flash: as a result of a recent deal with 
McGraw-Hill, college students can now 
buy TK! Solver Plus for $50 a copy; this 
1s about the best deal in town, and no stu- 
dent should be without it. 

There's also a mini version of TK! 
Solver for $20; this is comparable to Eu- 
reka, but it's cheaper and handles more 
variables. Unlike Eureka, TK! Solver 
makes you do explicit guesses in cases 
where the equation system is indetermi- 
nate; Eureka will assume arbitrary values 
(which you can change if you like). 


Winding Down 
Im completely out of space, and my 
"ready line" is still covered with nifty 
stuff. I have a new Amiga 2000, which 
adds a vanilla PC to a much-improved 
Amiga. There's a new speech synthesizer 
from Heath; we plan on using that with 
Roberta's reading program. I’ve got a 
Datacam 35mm screen camera attached 
to the Zenith Flat Technology Monitor; 
this thing uses a Polaroid kit to make in- 
stant 35mm slides of things like the 
NASA CD-ROM pictures of Jupiter, as 
well as my briefing charts. I can't think 
how I ever got along without that. 

The game of the month is King of Chi- 
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cago on the Amiga 2000. The Mac ver- 
sion of that game was horrible, and the 
Amiga version is unplayable unless you 
have a hard disk drive or lots of extra 
memory; but on the 2000 it’s actually 
kind of fun. 

The book of the month is Hex Witch of 
Seldom by Nancy Springer (Baen Books). 
I’m not usually a witchcraft and fantasy 
fan, but I met the author at a convention 
and started her book to see how she 
writes. Next thing I knew, it was 
morning. 

The computer book of the month is Jn- 
side OS/2 by Gordon Letwin (Microsoft 
Books). Whether you like OS/2 or hate it 
or don't care at all, you'd still better read 
this book; it will tell you things you'll 
need to know later this year. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Miil Lane, Peterborough, 
NH 03458. Please put your address on 
Ihe letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. 
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Pin-Money Programs 


The only unifying thread this 

month is that all the programs 

covered cost less than a C-note. 

What’s encouraging about this 

is that more and more of the 
software I receive is falling into 

that category. While I won't 

State flatly that prices are going down— 
quite a few counterexamples are stacked 
in my computer farm in the basement—at 
least I’m getting a higher percentage of 
reasonably priced packages. Here's hop- 
ing the trend continues. 


It Had to Happen 

Well, I'm not really sure what to say 
about this one. Years of watching the 
computer industry have taught me to be 
surprised by nothing, but I almost lost my 
studied composure over a Macintosh pro- 
gram entitled Electronic Call Screening 
(Kanode Associates, $49.95). If you have 
been wondering what the world was go- 
ing to do with HyperCard, this is your 
answer. 

Electronic Call Screening (subtitled 
"The Professional's Receptionist") is a 
HyperCard stack designed for anyone 
who wants to bluff the world into thinking 
that he or she is successful enough to em- 
ploy a secretary. Here's how it works: 
Somehow you've managed to construct 
an interface between your Mac's speaker 
jack and your telephone line. You're 
working at your computer, perhaps writ- 
ing a letter, when suddenly the telephone 
rings. In a flash (courtesy of Multi- 
Finder), Electronic Call Screening pops 
onto your screen and answers the phone. 

"Hello?" says your caller. "Is that 
you, Ishmael? " 

You're sitting there, scanning a list of 
phrases provided by Electronic Call 
Screening, and you click on one of them. 
"Good afternoon, Ishmael's Whale Em- 
porium, " says a digitized female voice to 
the caller. “Мау I help you?" 

“Uh, ег, may I speak to Ishmael?" 

Chuckling to yourself, you click an- 
other button. The digitized female voice 
says, "May I say who's calling?" 


Ezra Shapiro 


Useful software with 


an unusual attribute: It’s all 


reasonably priced 


"Sheesh," mutters your caller. "I 
didn't know Ish could afford a secretary. 
But tell him it's Ahab." 

“Sorry, he’s in a meeting.” You click 
more buttons. “Would you like to hold?” 

And so it goes. Electronic Call Screen- 
ing gives you 69 digitized secretarial 
phrases to unleash on unsuspecting call- 
ers, ranging from "Please hold" and 
"May I take a message?" to "There's no 
one here by that name" and "I'm happily 
married, and I don't date clients." Your 
$49.95 gets you 65 stock phrases like 
these, plus 4 customized with the name of 
your company. You can even have addi- 
tional custom phrases recorded (the basic 
list does not include " Your check is in the 
mail") at five bucks apiece. 

And if, perchance, your caller says 
something for which you're unprepared, 
the sixty-ninth item on the list is labeled 
"punt" —a recording that sounds like an 
accidentally broken connection. 

I do not recommend or denigrate this 
program; I merely report its existence for 
your edification. 


À Magnificent Toolbox 

Is Lotus 1-2-3 a spreadsheet program or 
an operating system? Every time I un- 
cover another excellent 1-2-3 add-in, I 
find myself wondering. Each new prod- 
uct makes 1-2-3 a stronger, healthier, and 
better integrated environment, both now 
and for the future. It has reached the 
point where there's practically no reason 
left to exit to DOS; there's an add-in for 
just about every need. 

The latest offering in this category is 
The Worksheet Utilities (Funk Software, 
$99.95). Unlike the majority of add-in 
packages, which extend 1-2-3 beyond its 
primary function as a spreadsheet, The 
Worksheet Utilities is a terrifically solid 


collection of widgets that super- 
charge 1-2-3's basic capabili- 
ties. It's a Swiss army knife in 
software, a six-in-one assort- 
ment of tools that wil] quickly 
become indispensable to the 
heavy-duty spreadsheet jockey. 

The product is so strong, I'd be willing 
to bet that within a year it's going to be 
hard to find a serious 1-2-3 user who 
doesn't own a copy. Another SideKick? 
Quite possibly. The individual utilities 
range from convenience items all the way 
up to dramatic improvements. 

You get an auto-save utility, which 
backs up work in progress at an interval 
of your choosing. A search-and-replace 
utility lets you look for (or substitute) 
labels, values, formulas, and/or cell ref- 
erences throughout your worksheet or 
within a selected range. Another utility 
lets you set the column width for a range 
of columns, rather than one at a time. 

The flashiest utility in the package is 
the step-by-step formula editor. lt fits 
logically into 1-2-3, but it's quite Macin- 
tosh-like in operation. Editing a formula 
is a point-and-shoot procedure; you 
select @ functions from a pull-down 
menu. A pop-up window displays full ex- 
planations of each function, a list of pa- 
rameters, and guidelines for usage. 
You're prompted for the correct number 
of function arguments as you enter your 
formula. Syntax and parenthesis errors 
are highlighted until you correct them. 
And the editor shows your entire formu- 
la, even if it’s longer than the 80-charac- 
ter single-line display you get in 1-2-3. 
It’s not quite a full debugging environ- 
ment, but it's pretty close. 

Next is a wonderful file-management 
utility. It lets you do all the expected di- 
rectory stuff (copying, moving, deleting, 
and archiving worksheets), but it doesn't 
stop there. You can attach keywords 
and/or full descriptions to filenames for 
easy recall of worksheets. You can view 
sections of files without having to load 
complete spreadsheets. Also, you can 

continued 
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search an entire directory for labels and 
range names. 

A handy litde print manager allows 
you quick access to a screen full of printer 
settings. You can store settings by name 
(for different jobs or printers) and de- 
velop libraries of printer-initialization 
strings; in tandem, these two capabilities 
effectively give you style sheets for 
spreadsheets. 

I've been using The Worksheet Util- 
ities for about two months, which covers 
the final beta-test phase and the earliest 
official-release version. I have never ex- 
perienced anything remotely resembling 
a crash, or even a minor glitch. These 
programs are as solidly built as they 
come. 

The product requires either version 2.0 
or 2.01 of 1-2-3 and a minimum of 384K 
bytes of RAM (that's for both 1-2-3 and 
itself). It runs in expanded memory if 
you have it. The box includes both 5 %- 
and 34-inch disks. 

While The Worksheet Utilities doesn't 
cover all the holes in Lotus 1-2-3 (which 
can now be classified as a real senior citi- 
zen of the software world), it can cer- 
tainly make 1-2-3 significantly simpler 
and faster to use. 


À Better Spooler 

If you're doing desktop publishing on a 
Macintosh with PageMaker and an older 
PostScript laser printer with limited on- 
board memory (like Apple's original 
LaserWriter, for example), you abso- 
lutely, positively must get a copy of 
LaserSpeed (Think Technologies, $99). 
It's the only print spooler I've encoun- 
tered that lets you use either the Aldus 
laser driver or the standard-issue one 
from Apple. 

If you create documents that use a large 
selection of PostScript fonts, you already 
know why the Aldus driver is essential. 
The driver flushes downloaded fonts 
from your printer's memory as soon as 
it’s done with them, so you can usc as 
many typefaces as you'd like. There's no 
flushing with the Apple driver; once 
you've downloaded three fonts or so, 
that's it. Thus, the Aldus driver gives 
your creativity much freer rein than the 
stock Apple answer. 

Unfortunately, you pay for this creativ- 
ity with time. As fonts are downloaded 
when you need them, a complex docu- 
ment can take eons to prepare. I've had 
some single pages take as long as half an 
hour to print—and that's without graph- 
ics. A spooler with Aldus capability is 
therefore a major convenience. 

LaserSpeed is a print-to-disk spooler; 
output intended for the printer is dumped 
into a temporary file, then spit out to the 
printer as a background task while you 
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continue to work in the foreground. 
When you've enabled the Aldus option, 
the temporary file is built to include any 
necessary downloadable fonts. Laser- 
Speed throws everything it needs into the 
disk file in a few seconds. Note that this 
procedure requires a goodly chunk of 
hard disk drive space; I’ve watched a 
300K-byte PageMaker document grow to 
over a megabyte and a half of temporary 
spool file. 

The version of the program 1 tested 
(1.5) is controlled with a desk accessory 
that's a snap to use. This version was not 
equipped to deal with MultiFinder, but 
MultiFinder-compatible version 1.6 was 
just about to ship when I wrote this and 
ought to be available now. 

I should point out that the product 
works just as well on routine spooling 
from word processors, databases, and 
suchlike. I love it because of its magic 
with PageMaker, but that doesn't mean it 
isn't a great spooler in its own right. 

Top marks. 


YAWP 

"Yet another word processor." And yes, 
Celebrity (Good Software, $89.95) is yet 
another MS-DOS word processor. But it 


costs less than $100, and it's an excellent 
program, though not without a few limi- 
tations. Celebrity is certainly equal to— 
or better than—many programs priced 
much, much higher. 

It has all the basic features you'd ex- 
pect, plus а few extras: mail merge, a 
spelling checker with an 80,000-word 
main dictionary, an acceptable thesau- 
rus, a built-in calculator, an appointment 
calendar, and some macro programma- 
bility. Rudimentary databases, like those 
for mail merge, can be managed with 
well-designed entry forms. Formatting is 
done by means of multiple ruler lines and 
dot commands, like classic WordStar, 
though the dot commands are English 
rather than cryptic abbreviations. 

I like Celebrity's interface, which lets 
you enter commands in any of the three 
most popular fashions: select items from 
a Lotus/Microsoft-style horizontal 
menu; type in commands at a command 
[ine; or use function-, Control-, and Alt- 
key sequences. This flexibility makes 
Celebrity an easy migration path, wheth- 
er you want to change to it or from it. 

Celebrity runs beautifully on any IBM 
PC AT-class machine with a fast hard 
disk drive, but I also tried the program on 
my old 4.77-MHz two-floppy-disk-drive 
Compaq portable to see whether it could 
be used in simpler environments. Sure 
enough, it performed quite nicely; speed 
was more than adequate, and there wasn't 
an overbearing amount of disk-thrashing. 
There are enough support files (remem- 
ber the dictionary and the thesaurus) to 
strongly suggest a hard disk drive, but 
you could get by with floppies. 

Limitations? No table of contents or 
index. No footnoting. File conversion 
only from WordStar and Volkswriter. No 
word count. Stuff like that; mostly minor 
annoyances, 

I guess 1 would class Celebrity as an 
intermediate-level editor. If you don't 
have to do anything fancy, it has enough 
power to be your primary word proces- 
sor, but I wouldn't recommend it for 
complex projects. It would definitely 
make a good first word processor for 
someone just starting out. 

Does the world really need a midlevel 
program like this one? Hard to say. I have 
my doubts, but the program does seem to 
be growing in popularity. And my testing 
showed it to be relatively bulletproof; it 
won't hit you with any ugly surprises. 

Your move on this one. м 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 
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Introduction 


CPU Architectures 


I n his overview of microprocessor architectures, Pete Wil- 
son notes, "When talking about computers, you can use 
the word architecture in several different ways." The impre- 
cision is not a result of a failure to understand the subject. 
Rather, it is an indication of just how personal the design cri- 
teria can sometimes be. It goes to show that hardware de- 
signers often disagree on some of the most bedrock aspects 
of computer design. 

This month's In Depth overview, “Тһе CPU Wars,” reca- 
pitulates the evolution of microprocessors and shows the 
branchpoints at which one or another design factor assumed 
dominance and became a standard feature of succeeding chip 
generations. In addition, Mr. Wilson points to factors be- 
sides the mental activity of the designer that influence CPU 
design. Such pressures as economics, technology, intended 
use, and the expectations of others can and have played their 
parts in determining whether the design of the next genera- 
tion is presented in terms of maximum potential. 

Bearing in mind the intensely personal nature of what de- 
signers consider worthwhile, as well as the pressures they 
face, Richard Grehan and Jane Morrill Tazelaar decided to 
see if there were “lessons to be learned by looking at some of 
the glaring omissions in earlier-generation CPUs." In 
"What They Did Wrong," our editors combine their own ex- 
perience with that of BIX members joined to microproces- 
sor-specific conferences, and the result is a list of what users 
think are vital characteristics essential to any design. 

Іп the provocatively titled article “Modeling Chaos," 
Peter Wayner points out that in some cases you really can't 
get there from here if all you're doing is boosting horse- 
power. Sometimes, he notes, you simply have to attack the 
problem from an entirely new angle. Such is the case with 
the application of parallel processing to otherwise over- 
whelming computation problems, such as fluid-flow simula- 
tions. The results achieved by parallel processing have been 
encouraging with certain types of problems. Although some 
drawbacks nag parallel-architecture machines, the design 
concept is proving itself, as the two examples in this article 
show. 


Finally, Trevor Marshall presents “Real-World RISCs," a 
revealing discussion of the proposition “it’s not important 
how you play the game, but how you design the playing 
field." What matters these days is not so much how fast or 
what kind of memory a computer has, but the configuration 
of the memory interface. Put another way, a fast processor 
won't do you much good if you can't get the data in and out 
fast enough to capitalize on the high points of the CPU's 
design. Mr. Marshall looks at the problems and proposes 
some solutions. 

—Glenn Hartwig, Associate Managing Editor 
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CPU ARCHITECTURES 


The CPU Wars 


An overview of the microprocessor battlefield, and how it got that way 


MACINTOSH AND IBM PC machines 
differ in a more essential way than in their 
mutual inability (sans extra goodies) to 
read from or write to each other’s disks. 
The PC family uses the Intel 8086-family 
architecture, and the Mac, the Motorola 
68000-family architecture. The differ- 
ences between these two processor de- 
signs are quite fundamental. What led 
Motorola and Intel in such different 
directions? 

For the next few pages ГІ look at the 
issue of processor architectures—that is, 
the fundamental design decisions inher- 
ent in a processor—and come to some 
conclusions about how the varying 
choices can be compared and how the de- 
cisions got made. Articles that follow in 
this section look at some of the problems 
that classic CPU designs exhibit, and ex- 
plore new designs, such as reduced- 
instruction-set computer (RISC) proces- 
sors and parallel-architecture systems. 

When talking about computers, you 
can use the word architecture in several 
different ways. While it always refers to 
something fundamental to the issue being 
discussed, the implications can be quite 
fuzzy (“Тһе 6502 is an 8-bit architec- 
ture") or surprisingly focused (“Тһе 
SPARC is an overlapping-windows RISC 
architecture"). I'll use the word to 
indicate the major functional decisions 
embodied in a design without being 
overly concerned about, for example, the 
size of the data object the processor can 
easily deal with. This makes it possible to 
discuss 6502s, 80286s, and T800s on an 
equal footing, which is more fun. 

The various microprocessors available 


Pete Wilson 


today show that competent designers can 
disagree strongly on fundamental aspects 
of computer design. To see how this 
arises, ГИ recapitulate the evolution of 
microprocessors. I'll design (in broad 
outline) a series of computer architec- 
tures, starting with a very simple one 
whose capabilities will be strongly con- 
strained by technology and advancing 
through successive designs using better 
technology. And for each paper design, 
ГИ show a commercial design that re- 
flects similar decisions. 


Constraining Factors 
Before jumping into that, though, it's 
worthwhile pointing out that computer 
architecture is not a purely cerebral activ- 
ity; a company implementing a micropro- 
cessor is constrained by several factors: 
chiefly economics, technology, needs, 
and fads. Economics—that is, general 
market forces—is perhaps the strongest. 
It can cut both ways: It can allow the con- 
tinued existence of a relatively poor 
design despite the ready availability of 
better ones (because there's so much 
software investment in the poorer design 
that no one wants to risk putting effort 
into a new machine); and it can facilitate 
the entrance of a new design (e.g., be- 
cause Sun has put SPARC architecture 
into the public domain, anyone can build 
it; this could well be the opportunity the 
Japanese semiconductor vendors have 
been waiting for—a competent design 
suitable for mass production that won't 
result in lawsuits when they churn them 
out by the million). 

Technology must always be a factor; 


the choice made when you've got a mil- 
lion transistors to play with may not be 
the same as when you're limited to 
10,000. But technology and economics 
intertwine; most customers like some 
sort of continuity in the products they 
buy, so the decisions made for a design 
restricted to a small number of transistors 
can haunt a vendor even when the tech- 
nology allows better decisions. 

What you want the thing to do must 
also have some effect on a machine's ar- 
chitecture. A machine designed to be 
used in low-speed logic replacement may 
be out of place in a Unix system; a pro- 
cessor optimized for Pascal can be a poor 
fit to Prolog. 

Finally, what everybody expects of you 
(or your own pet theory) can constrain ar- 
chitectures. This year, it would be hard to 
introduce a new architecture as complex 
as a VAX or 32x32; the masses demand 
RISC designs. And within designs, the 
architects’ predilections show: for in- 
stance, SPARC's register windows and 
the T800's message-passing instructions. 


From Simple Beginnings 
Let's put these issues to one side and look 
at the purely technical issues. To begin 
with, assume we've got only a primitive 
technology and we want a reasonably 
general-purpose processor. We need 
some memory (to hold the program and 
data), an ALU (to do useful things like 
ADD and exclusive-OR), and something 
to tell us what instruction to execute next. 
To get the machine to do something, we 
have it execute a program, which is a col- 
continued 
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Architectural Metrics 


ow Can we compare one proposed 

architecture to another existing 
one? If we cannot measure the goodness 
of an architecture, we’re going to have 
major difficulties designing a competi- 
tive processor. The first thing to note is 
that we cannot usefully compare archi- 
tectures, since the point of an architec- 
ture is as a specification for a real com- 
puter. Instead, we can say that if we 
compare implementations of architec- 
tures at constant technology, then we 
should get an indication of comparative 
worth. 

This really is a lot like a benchmark- 
ing exercise, but with two subtle twists— 
first, it's necessary to be fair to the other 
guys, and second, the notion of cost is a 
bit different. When comparing two per- 
sonal computers with roughly equiva- 
lent performance and different prices, 
you can pretty quickly decide on the 
cheaper one; however, the price of a sys- 
tem is only loosely based on physics and 
is more strongly affected by the manu- 
facturer's accounting practices, expec- 
tations, positioning, and other economic 
factors (of course, cost is one factor). 

Being fair to the other guys involves, 
for example, noticing that when your 
machine comes out it wil] be imple- 
mented in 1-micron CMOS while 
theirs— which already exists—is done in 


} Performance 


1.5-micron CMOS. Your machine will 
go faster than theirs simply because the 
transistors are smaller and switch faster. 
So whatever performance figures you 
use, you must normalize to keep tech- 
nology level. 

The real cost of a processor is fairly 
difficult to estimate. There are two por- 
tions—the cost of the chip (or chips) it- 
self, plus the cost of the memory to hold 
the program and data. If the processor is 
very small and cheap but with horrid 
code density, it will be cheaper than a 
competitor's product with a bigger chip 
and good code density—only up to the 
point where the cost of memory for the 
cheap processor swamps the processor 
chip cost. 

Using these factors, we can imagine a 
method for comparing architectures. 
First, identify a range of programs span- 
ning the spectrum from small code/ 
small data up to large code/large data, 
and including large code/small! data and 
small code/large data. Examples (in the 
same order) might be a washing ma- 
chine controller, a banking application, 
a complex real-time signal processing 
system, and a Lisp interpreter; in real- 
ity, many examples are needed. Now 
measure the machines using these 
benchmarks, normalize the results (to 
constant technology), and plot the ma- 


Performance 
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Figure A: A method for comparing CPU architectures. 
The height of the surface is its normalized performance, 


CPUs. 


and the x and y axes are code and data size. 
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chine's performance surface. This is a 
three-dimensional surface where the 
height is the normalized performance 
and the x and y axes are code size and 
data size (see figure A). 

On such a graph, we can say that if ar- 
chitecture A's surface is always below 
the surface of architecture B, then A is 
worse than B. What's more likely to 
happen, though, is that the surfaces in- 
tersect, as in figure B. Then we can still 
say something very useful, such as A is 
20 percent better than B for all systems 
requiring less than a megabyte. In real 
use, we'd have to be careful about what 
we mean by "big programs." Some big 
programs, for example, spend al] their 
time in one of a small number of loops. 
The end result would probably be that, 
rather than a surface, we'd end up witha 
fuzzy "performance volume.” 

To introduce cost-effectiveness rather 
than simply raw performance, we need 
only to replace the vertical axis with 
performance/cost, where we compute 
cost as the sum of the processor chip 
cost plus the cost of the memory. We can 
compute the normalized cost of the 
chips by estimating their areas (at con- 
stant technology)—cost goes up expo- 
nentially with area, making small chips 
attractive—and adding in the cost of the 
appropriate memory system. 


Data size 
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Code size 


Figure B: Typical performance plot comparing two 
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lection of commands stored in the mem- 
ory. We have to encode the desired opera- 
tions in some reasonable manner, so that 
we can represent reasonably well what 
the machine should do, and also so that it 
can decode our intentions and obey them 
without using too much hardware. 

To start somewhere, look at all the 
things we want the ALU to do. We'd like 
it to do addition and subtraction (we'll let 
it use two's complement binary numbers, 
because they fit the technology well) and 
a bunch of logical operations, shifts, 
comparisons, and so forth. If we list them 
all (omitting multiplication and division, 
since they're too complicated to be done 
in roughly zero transistors), we'll find 
that there are fewer than 256 and more 
than 16; this makes it attractive to think 
about using a byte to indicate the opera- 
tion we'd like performed. 

Now we can say add, but we haven't 
said what to add to what. The simplest 
thing is to have a special register—call it 
the accumulator—belonging to the ALU, 
and to say that add means “take some- 
thing and add it into the value in the regis- 
ter, leaving the result in that register." 
Because we have few transistors, the ac- 
cumulator can be only 8 bits in size. 
Now, all we have to do is to specify the 
"something"; the obvious solution is to 
be able to add something from the mem- 
ory into the accumulator. If we do the 
sensible thing and limit the size of the 
memory to 64K bytes (if we don't have 
enough transistors to build a complex 
processor, we won't be able to afford 
much memory, either), we can specify 
any address in 16 bits. So that gives us 
24-bit instructions (8 bits of op code and 
16 bits of address), And we'll add 1oad 
and store instructions to allow move- 
ment of data between the accumulator 
and memory 

The number 24 looks nasty; not only is 
it not very binary, it's also very big—our 
programs will use up lots of expensive 
memory. And besides, we want the ma- 
chine to do more than loads, adds, and 
stores— we'd like, for example, to be able 
to look at each member of a collection of 
values in memory. We can do this by in- 
venting another operation—an indirect 
load. À normal load instruction uses the 
[6 bits to select a memory cell whose 
value we copy into the accumulator; an 
indirect load selects a memory cell whose 
value we use to select another memory 
cell whose value we load into the accu- 
mulator. Now, by messing around with a 
memory cell's value, we can play with 
data structures. 

But such an indirect load has two prob- 
lems. First, it involves two memory ac- 
cesses, and the first rule of microproces- 
sor design says that it's always easy to 


build a processor that can do something 
much faster than affordable memory can 
cycle. So we've just put a performance 
bottleneck into our machine. Second, play- 
ing with the address location in memory 
means destroying the value we had in the 
accumulator (so if we want to add up the 
values in 50 locations, we'll be doing a lot 
of loading and storing, which involves 
mernory accesses and tends to be slow). 

Luckily, experience indicates that 
when we're playing with collections of 
values, we often play with successive ele- 
ments (or elements related in some way). 
This means that we wil] keep going back 
to play with a single address location— for 
example, to increment it by 1. Suppose 
we give the processor another register to 
be used as an address register? 

The only problem with this is that there 
aren't enough transistors to make this ad- 
dress register 16 bits—we can manage 
only 8. So we can't address all the mem- 
ory. Since we need to, we'll have to keep 
the original idea of indirect loads, but 
we'll change the meaning to "add the 
value of the address register to the value 
in the specified location to form an ad- 
dress." Now we've still got the memory 
access, but we can meddle with the ad- 
dress register (useful things like adding 1 
to it) with a small number of extra in- 
structions, so we can compute a sequence 
of addresses without destroying the value 
in the accumulator. 

Now we can make one more optimiza- 
tion. We'll make the instructions 16 bits 
long instead of 24 bits by restricting the 
address portion of the instruction to 8 
bits. Now we are restricted to using the 
bottom 256 locations of the memory as 
our indirection values, but the programs 
have all shrunk by 33 percent, and the 
machine goes faster (we need fewer mem- 
ory cycles to read the instructions from 
memory, since the instructions are 
smaller). 

A few more details, and the design is 
done. We need a few more registers—the 
program counter, a 16-bit register to 
indicate the next instruction to execute, 
plus some instructions to manipulate this 
(so we can jump). We need some method 
of comparing values so that we can write 
programs that are data-dependent; the 
simplest method is to have a set of bits in 
the ALU set on arithmetic or logical in- 
structions to indicate the result was 0, or 
greater than 0, or that overflow occurred, 
and so forth. And we need some instruc- 
tions that change the program counter if a 
particular bit is set. 

Finally, both common sense and a 
sense that memory is expensive lead us to 
want some method of having just one 
copy of a piece of code that does some- 

continued 
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Modula-2 


compilers for PCs and 
compatibles 


Taylor Modula-2 
The professional high-performance camellias for POs: the fas- 


tast compiler in the worlds. 


* unrivaled speed of compilation 
7,000~10,000 lines per minute (80286, 8 MHz). 

* excellent code 
Mini-computer standard global optimisation. Code per- 
forms 1580 Dhrystone tests per second! (80285,8 MHz) 
* ultra 
high code density and a library of unrivaled compactness 
(23 modules in à total of 13K!) 


implementation 
standard for Modula-2. BIOS indepen- 
exclusively. 


муюн шы $ 900 
Demo disk $ 10 
M2SDS $ 99 
The p j la-2 software development system 
М2505 following features in an easy-to-use 
window еп 


ber of 10015. toolboxes. demo disks, pub- 
and books for М2505 — probably more 
other. deyslopment system! M2SDS was used for 
of the БӘЙ ИЙ integrated business software pack- 


Demo disks $10 
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3336 Richmond, Suite 323 
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Dealer inquiries welcome 


international 
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Italy: 02/405174 
Scandinavia: +45/3/512014 
Switzerland: 01/9455432 
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Designing an Architecture 


H owever you do it, comparing your 
proposed architecture with others 
is necessary before you commit to sili- 
соп. This exercise is made more diffi- 
cult because you don't have any silicon 
to measure. 

Instead, architects will normally 
build a simulation of their proposed ma- 
chine. There are three major options: 
One is the traditional one of building 
some real hardware from logic gates; the 
trouble with this is that it's very hard to 
get the design right, and quite often the 
simulator bursts into life only after the 
first real microprocessor chips have 
been built and made to work. 

Another option is to purchase a de- 
sign automation suite from a CAD com- 
pany. You can buy a software package to 
run on your workstation, supermini- 
computer, or supercomputer that lets 
you design the architecture and all the 
implementation and simulate the ma- 
chine executing programs. This way, 
you can do a traditional top-down de- 
sign, sketching in the big picture and 
gradually refining it as the issues be- 
come clearer; then you try different 
hardware implementations of various 
portions (iterating the high-level spec 
as appropriate) while getting a very ac- 
curate picture of the performance and— 
equally important—being sure that the 
hardware actually implements exactly 
what it's supposed to. The trouble with 
this approach is simply up-front cost; 
the packages and the computers are 
hardly free. 

The final option is to do it yourself. 
Since the computer is going to be a col- 
lection of black boxes that work together 
to get the program executed, simply 
writing an instruction-set interpreter in 
C isn't enough; it won't tell you the per- 
formance effects of prefetching instruc- 
tions, or how big the cache should be, 
and so forth. (It will let vou see what in- 
structions get executed most, though, 
which should give you some hints as to 
what instructions must be quick and 
what could be left out.) 

You have to somehow simulate the ef- 


thing interesting, so that a program want- 
ing to do that function can make use of it. 
We've invented subroutines; all that's 
needed is another register and a couple of 
instructions: A call saves the current 
program counter in memory whose ad- 
dress is specified by the new register, and 
then increments that register, while a re- 
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fect of all these boxes (e.g., the instruc- 
tion prefetcher, the register bank, the 
ALU, the cache, the memory, and the 
ЏО) working in parallel. The most obvi- 
ous way to deal with this is to write a de- 
scription in a suitable parallel program- 
ming language; it turns out that Occam— 
the language designed for programming 
collections of T800s—is a very good fit 
for this, aliowing concise descriptions of 
the way the pieces interlock. 

Simply running the program gives 
you a simulation of the proposed design, 
and if you've got many T800s, you can 
run the program on the collection to 
speed things up. Then, using techniques 
similar to those outlined in my article 
*Floating-Point Survival Kit" (March 
BYTE), you can transform the design 
into a microcoded implementation and 
be pretty sure the actual silicon will do 
just what you want. If you don't mind 
missing out on the transformation stuff, 
you could just as well do the description 
in Definicon's Parallel C, which con- 
tains the same functionality as Occam 
for these purposes. 

If, however, you’ve missed out on 
getting a transputer into your PC or 
workstation, then you can’t use Occam. 
Under those circumstances, you can 
build a simulator as a discrete eveni sim- 
ulation. This says the world is made up 
of separate events that affect each other 
and that happen at specific times. When 
an event happens, it can trigger the oc- 
currence of other events (including re- 
currences of itself). 

You write a procedure for each event 
type and then buiid a little time-ordered 
queue of event requests. The simulation 
simply looks at the front request on its 
queue, sets the simulation time to that 
event's time, and calls the correspond- 
ing procedure. The procedure does 
whatever is appropriate—including put- 
ting requests for other events onto the 
queue—and returns, whereupon the 
cycle repeats. This allows the time- 
dependent behavior of the design to be 
modeled just as we did in Occam, but 
somewhat more clumsily. 


turn decrements the register and reloads 
the program counter from the indicated 
memory location. 

The resulting machine is very close to 
the 6502, originally designed by Mostek 
and used in the Apple II and the Commo- 
dore PET. The 6502 has a few more fea- 
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Modula-2 


Applications Generator 


Amadeus 395 
Generate Modula-2 programs directly [rom your own input, 
and save yourse? hours c! coding! 


Graphics 
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Dun lem ole? 

M2EGA* $ 65 
Conirois EGA carda in Modula-2. 

Modula Graphics 7 Toolbox ы 6112 
A collection п! extremely fast graphics routines for ОБА cards 
written In Modula-2. 

Modula Graphics Toolbox |І” $ 188 


Comprehensive package of Modula-2 procedures for all cur- 
reniy available ics cards. Inctudes grahics window 
system, fone ; sprite handler, mouse driver, malhs 
roulines, 8% ше ‘chart, histogram and line graph tunc- 
lions etc. 


$ 133 


$ 188 
system. Small, high-performance 
menu system and simple mask gene- 
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495 
Mas Bn : 
B-Tree ISAM $ 290 
Ша fast баайа 
Pascal- la Converter $59 
Converts Ti 10 Modula-2 
RTA-Utility Disk $ 30 
2-10х faster VO, extended MalhiLib. 
EMS-Utilities* ым 
Make full use of your Megabytes o! memory 
M2IEEE-Interface"* 


Miiiuls-2 interface to National Instruments IEEE i 
Тн is only a small selection from our comprehensive Bet OF 
tools Жу Modula-2. Demo disks » available И ЖИ 
MER nd 3 10 sd 
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IBM/PC DOCUMENT 
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8051, 8096, 68HC11, 68008 
SINGLE BOARD COMPUTERS 


We feature a E of single board 
computers for process control 
applications. Available as bare 
boards or assembled and tested. 
Optional EPROM resident System 
Monitors and BASIC interpreters are 


| also available. 


ALLEN SYSTEMS 
2151 Fairfax Road 
Columbus, Ohio 43221 
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Set up a complete 
graphics workstation 
onyourPG — 

for under $100! 


PC-PLOT-III graphics terminal emulator software 
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communication commands and more. 
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complete Tektrorux 4105 terminal emulation 


For more information сай шайды 
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tures, but the major ones have been 
covered in the design process I've gone 
through. It uses fewer than 10,000 
transistors. 


Segmentation Rears Its Ugly Head 
Time passes. Now we have more transis- 
tors available. What can we do to improve 
the machine? Obviously, we want to get 
all the registers up to 16 bits. Let's put in 
multiply and divide as instructions rather 
than having to call those subroutines. 
And, now that memory is cheaper, let's 
somehow get the size of memory up. 

Increasing the registers to 16 bits is 
simple enough. So is adding multiply and 
divide. (And—allowing economics into 
the picture—we can let the machine deal 
with its registers as either 16-bit or 8-bit 
values, so last year's programs can be 
ported without any real difficulty.) But 
those 16-bit registers simply won't ad- 
dress more than 64K bytes. 

To fix this, we remember what hap- 
pened with our first machine when we 
wanted to address more than 64K bytes; 
between the processor and the memory 
we put a little register—perhaps 4 bits or 
so—and the value in this register was al- 
ways added to the 16 bits the processor 
generated to provide 20 bits of address. 
Using a program, the processor wrote the 
correct values into the little register. To 
make sure it all worked, we made the 
logic use the 20-bit addresses only under 
certain circumstances, such as the ad- 
dress having its most significant (six- 
teenth) bit set. 

Well, that worked well enough. It's got 
limitations—we can skip around all over 
a big memory, but we can never see more 
than 64K bytes from any one place. But 
who's going to write programs that big? 
So let's implement it inside the processor 
(i.e., add some address-extension regis- 
ters to the processor itself), and tidy it up 
a bit. We want to be able to execute a pro- 
gram anywhere in the memory, but it's 
just possible that the chunk of program 
could be about 64K bytes in size, and this 
would make the size of data the program 
could easily play with somewhat small. 
So we'll provide one magic register for 
addressing code and another one for data. 
And sometimes the code will want to play 
with two different collections of data, so 
we'll add a third. That's not very binary, 
so we'll give the machine four such base 
registers. 

The base registers will be 16 bits (other 
sizes are difficult to deal with). We could 
stick the 16-bit base value beside the (up 
to) 16-bit value of the address to get a 32- 
bit address, but that's far too large. No 
one can afford a 32-bit address space. 
And having increments finer than 64K 
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bytes in base addresses makes it simpler 
to have a new base address set up for each 
module of the program. A megabyte 
sounds large enough; let’s arrange things 
so that the base address is shifted four 
places left and then added to the ma- 
chine’s 16-bit address. Sounds like a 
good compromise. 

That machine, of course, is the 8086 
design (which actually sprang from the 
8085, not the 6502, but the story is still 
legitimate). The 8086 uses about 30,000 
transistors. 


Removing Bottlenecks 
Again, technology doesn’t stand still. 
What are the bottlenecks in our design? 
First, the machine is using that memory 
too often. Although memories have 
speeded up, the processor can still be 
faster; those loads and stores are crip- 
pling our performance. We need some- 
where to put a reasonable amount of data 
that we can get hold of at processor 
speeds. Second, that megabyte of mem- 
ory has people writing more ambitious 
continued 


Listing 1: A C program containing the inner loop of an instruction set 
simulator, a complex integer expression evaluator, and a matrix addition. 


/* 


code fragments to show processor architecture differences 


%7 


fdefine TRUE 1 
$define FALSE 9 


interpret () 

{ 

fdefine add 1 
fdefine subtract 2 


register int PC, ace, 
int memory [1824]; 


running = TRUE; acc “В; PC = 0; 


while (running) { 
instruction = memory [PC++); 


operand = instruction & 255; 


opcode = instructian >> 8; 
switch (opcode) { 
case add: 
acc += operand; break; 
case subtract: 
acc -= operand; break; 
default: 
running = FALSE; break; 


evaluate (x) 
int x: 


{ 


register int a, b, c, d, e, f, 


instruction, opcode, operand, running; 


g, h; 


a= х; b= x/2; C-x *1;d -x + 2; 


е = x + а; 


Ё = х+Ъ; g = x +o; h = x +d; 


а = ((а + b) * (c + d))/((e + Е) * ig + һ)); 


return a; 


) 


matrix(ml, m2, m3, 

int x, у; 

register int * ml, 

{ 

register int 1, j; 

for (і = 0: i < x; i++) { 
for (j = 9; J) < y; 3++) { 

*ml¢+ = *m24 + *т3++; 


х, y) 


* m2, 


x m3; 


continued 
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programs, so they write in a high-level 
language to finish in a reasonable time. 
The use of high-level languages has three 
effects: First, programs are getting bigger 
(because the compilers aren’t doing too 
good a job); second, programs are getting 
bigger (because more complicated pro- 
grams can be written more safely and 


int matl(4] [4], mat2(4] [4], mat3[4] [4]; 


maini) 
{ 


interpret (}; 
matrix(mati, mat2, mat3, 4, 4); 
evaluate(5); 


) 


Listing 2: The compiled 80286 code emitted by Turbo С given the source 


code in listing 1. Compare with listings 3 and 4. 


-"--————-——mmwwmmmm Turbo C output for а 286 смешмесишеашшка 


interpret 
push 
push 
push 
mov 
sub 
mov 
хог 
xor 


cmp 
је 


mov 
ahl 


lea 


add 
mov 
mov 


ine 
mov 


and 
mov 
mov 


proc 
si ! 
di t 
| 
! 


near 


bp 

bp, sp 

sp, 2856 

word ptr [bp-2858),1 
di,di 

si,si 


word ptr [bp-2058],60 

a3 

bx, si 

bx, 1 

ax,word ptr [bp-2848] 
bx, Ах 

ах, нога ptr {bx} 

word ptr [bp-2056],ax 


si 
ах, коха ptr [bp-2056] 


ах, 255 

word ptr [bp-2852],ax 
ax,word ptr (bp-2856) 
cx, 8 

ax,cl 

word ptr (6р-2954], ах 


ах, моха ptr [bp-2054] 


word ptr сз: 88 [bx] 
word 

85 

86 


di,word ptr (Ьр-2052) 
short 84 


аі, мога ptr [bp-2052] 
short 84 


word ptr [bp-2058],8 
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save registers on entry 


running is [bp-2058] 
acc is di 
PC is si 


see if running is 6 
give up if it is 
copy PC into a 
temporary register 
multiply by two for 
a byte offset 
memory[] starts at 
[bp- 2848]; put its 
address into ax 
compute address of 
mem[PC], read from 
it and and put it 
into 'instruction' 
increment PC 

read ‘instruction’ 
into accumulator 
AND with 255 

write into 'operand' 
get ‘instruction’ 
again.. 

set up for a shift.. 
shift 8 places 

and write into 

' opuode' 

reload it.. 


! computed jump 


through jump table 


! jump table entries 


! the 'add' case 


! the ‘subtract’ case 


default - 


continued 


more quickly); and third, these programs 
are using procedures all over the place. 

Let's first deal with the memory-ac- 
cess bottleneck by giving the processor 
several data registers. These will be on 
the same chip, so they can be accessed 
quickly (things slow down cruelly when 
your signals have to trickle off the edge of 
a chip, across a board, into a chip, and 
then retrace their steps). À nice number 
would be 16. Looking at our programs 
we see that we often—at the bottom of a 
loop, for example—have to increment or 
decrement a value by some amount. It's 
too complicated to put special hardware 
into each register so it can do this itself, 
so we'll do it hy instructions. 

To do that in an instruction sounds like 
a Good Idea—but then we'll need to 
break with our instruction encoding (re- 
member, it's of the "add to accumulator” 
type). Rather than our one-address in- 
structions (one-address because the in- 
structions literally specified just one op- 
erand, the other being the accumulator), 
we'll have two-address instructions that 
say things like "take 13 and add it to reg- 
ister 8" or "take register 6 and multiply it 
by register 5.” 

We've gained performance because we 
no longer need to go messing around put- 
ting things into an accumulator, adding 
stuff into that, and copying it out again. 
Now we can combine any two registers 
any old way we want. Given the registers, 
we'll see a much reduced need to access 
memory, and programs will go faster. 
But the compilers are still fairly stupid 
(actually, close to brain-dead), so the 
code's exploded in size. The limits im- 
posed by 16-bit registers are too con- 
straining. So we'll use up some transis- 
tors making them 32 bits. 

Now we've got a problem. When we 
encode all the things we want to do with 
the registers, we find that we need more 
than 16 bits to encode the typical instruc- 
tion. Looking at à program running on 
our shiny new machine, we notice that 
it’s keeping addresses in those registers 
about as often as it keeps data. The ma- 
chine does different things with addresses 
(they access memory) and data (you do 
sums with data). If we split our registers 
between address registers and data regis- 
ters, then we can encode most of the fre- 
quent instructions in 16 bits, and the per- 
formance doesn't seem to suffer. Also, 

continued 
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jmp 


mov 


Pop 
pop 
РОР 
гес 
_interpret 


_evaluate 
push 
push 
push 
MOV 
sub 
mov 
тоу 
тоу 
cwd 
idiv 
mov 
mov 
inc 
mov 
mov 
add 
mov 
mov 
add 
mov 
mov 
add 
mov 
mov 
add 
mov 
mov 
add 
mov 
mov 


89: 


ret 
_evaluate 
_matrix proc 

push 

push 


near 


sp,12 
si,word ptr [bp+8) 
ax,word ptr (bp*8) 
bx,2 


bx 

di,ax 

ах, мога ptr [bp+8] 

ax 

word ptr [bp-1i2],ax 
ах, мога ptr [bp+8] 

ax,2 

word ptr [bp-180],ax 
ax,word ptr [bp+8] 

ах, 31 

word ptr [bp-8], ах 

ах, мога ptr (bp+8] 

ax,di 

word ptr [bp-6],ax 

ах, мога ptr {bp+8] 

ax,word ptr [bp-12] 
word ptr [bp-4]l,ax 

ах, нога ptr [bp*8] 

ах, чога ptr [bp-18] 
word ptr [bp-2],ax 
ах, зі 


ах, аі 

dx,word ptr (bp-12] 
dx,word ptr [bp-10] 
dx 

ax 

ах, чога ptr {bp-8] 


[Бр-6] 
[bp-4] 
[bp-2] 


ax,word ptr 
dx,word ptr 
dx,word ptr 
dx 


bx,ax 
ax 
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! clear ‘running’ 


1 exit - 
1 restore registers 


now begin the 
computation; copy 
ға” into ax 

compute 'a*b' in ax 
load “с” into dx 
add 'd' to dx 

ax = dx * ax 

we save that result 
(e + В * (а + h} 
done same way 


the other 
multiplication 

save ax in bx 

get the save result 


do the division 
copy result to ‘a’ 


continued 


we can do interesting things with an ad- 
dress register and a data register, like 
read a value from memory at the location 
indicated by an address register and load 
it into a data register. 

Trouble is, we can now call for some 
pretty complex operations in one instruc- 
tion. Things that used to be done by a 
whole sequence of instructions now fit 
into one; it's really difficult to build logic 
that does all those complicated things. So 
let’s implement the thing as an inter- 
preter. We'll build a much simpler ma- 
chine whose instructions are unbeliev- 
ably crude but very quick to execute, and 
have a tiny program in a ROM on-chip 
that will cycle our crude machine through 
the contortions necessary to do the com- 
plex stuff its instruction set calls for. 

The little program is called microcode, 
and since it's there, we can add facilities 
to the machine. We can have several dif- 
ferent instruction sizes, with the longer 
ones specifying a complex sequence of 
operations involving multiple steps (е.р., 
add this constant to an address register, 
look into memory, take the value, use 
that as an address, read from memory, 
and multiply register 7 by that value). 
Real power at last! 

This machine, though our description 
is hardly complete, ís 68000-flavored. A 
68000 needs around 70,000 transistors. 


Small Is Beautiful, Revisited 

More time passes. Programs get written. 
Then we notice something about the ma- 
chines: Those compilers aren't making 
much use of all the clever things in the in- 
struction set. The machine's spending 
too much time on procedure calls. Tech- 
nology is much better now— you can use a 
couple hundred thousand transistors if 
you want. What's the best way of making 
use of these extra transistors? 

Let's take these one at a time. The 
compilers aren't making good use of 
many of the instructions— sounds like the 
time has come to fire our compiler writ- 
ers for incompetence. But a closer look 
shows that our COBOL compiler is using 
a subset of the instructions, as is our Pas- 
cal compiler. Unfortunately, they're dif- 
ferent subsets. So the compilers are not 
the root of the problem. It looks like dif- 
ferent classes of problems need different 
resources—a general solution could be 
mediocre for everyone. And the instruc- 
tions that every compiler does use are the 
straightforward ones that mess around 
between the registers; and these aren't 
executing as quickly as they could be- 
cause there's all that microcode control 
(necessary for the complex instructions) 
in the way. 

The procedure calls are taking too 

continued 
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bp 

bp, sp 
si,si 
short @14 


di,di 
short 818 


bx, word ptr [bp*18) 


ax,word ptr [bx] 


bx,word ptr (Бр?12) 


ax,word ptr (bx] 
bx,word ptr [bp*8] 
word ptr {bx],ax 


word ptr [bp*8],2 
word ptr [bp+18], 2 
word ptr [bp*12],.2 


di 


di,word ptr [bp*16) 
817 


ai 


Si,word ptr [bp+14} 


near 
near ptr interpret 
ax,4 

ax 

ax, 4 

ax 

ax,offset dgroup: mat3 
ax 

ax,offset dgroup: mat2 
ax 

ax,offset dgroup: matl 
ax 

near ptr matrix 

sp, 18 

ах,5 

ах 

near ptr evaluate 

сх 


! now ме do *т1++ = 


*т2++ + *mjtt 


! get the value of m2 
! into bx 


read from that 


! address into ax 
! get the value of m3 
! into bx 


add value from that 


! address into ax 


get value of ml 


! copy ax into that 


location 
increment mi, m2, m3 


Listing 3: The compiled Т800 code emitted by Logical Systems’ C TCX 
version 87.8Н (beta release) given the source code in listing 1. Compare with 
listings 2 and 4. 
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long; of course they are. Here we are in 
one procedure, putting interesting values 
in registers for speed, when suddenly we 
need to dash off to another routine that 
wants to put its interesting data into the 
registers. So we have to save all the regis- 
ters to memory, call the new procedure, 
play around in there, exit, restore the 
values from memory, and carry on. A 
procedure call can easily use up 32 mem- 
ory cycles (save 16, restore 16 registers). 
But on average we execute only 20 to 30 
instructions between the execution of a 
call and a return, so that easily half the 
machine’s time is spent in this ridiculous 
save/restore registers nonsense. 

We can attack both these issues at 
once. First, let's have a simple machine. 
Some instructions will do arithmetic be- 
tween the registers. Other instructions 
will move values between memory and 
registers. We'll make the operations sim- 
ple so that they'll go blindingly quickly— 
goodbye, multiplication. It's so rare that 
having to cal] a subroutine to do a multi- 
ply makes the program less than | per- 
cent larger and actually run faster. 

The same solution is to be used for the 
various application-specific operations 
that we used to do in microcode— write a 
subroutine. The microcode used to take a 
clock tick per step, and so does our new 
approach— with the advantage that if you 
want to do something we didn't think of, 
you're not left there cursing; you just 
write a subroutine to do it. Because the 
machine's so simple, we don't need 
microcode, so the thing will execute in- 
structions at raw logic speeds. 

With all the silicon space we've saved, 
we can now tackle the register save/ 
restore problem. Let's have lots of regis- 
ters, but access them a few at a time. At 
any one time, let's limit ourselves to, say, 
24. When we call a procedure, we'll ac- 
cess a new bunch of registers inside the 
new procedure. When we exit the proce- 
dure, we'll be back with the original set. 
The register sets are arranged as a circu- 
lar buffer, so that if we do exceed their 
capacity, we start over with the first reg- 
ister set (first storing to memory the con- 
tents of that set, of course). 

Given the statistics on how deeply calls 
are nested, we can choose to have enough 
registers (say, 8) to have to do a save/ 
restore only rarely. And even when we do 
run out of registers, examination of pro- 
grams suggests that we tend to get to a 
certain call depth and then bounce down 
only a limited amount from there; the sit- 
uation shows quite strong locality, behav- 
ing better than a random walk would sug- 
gest. In other words, we continue to have 
the benefit of our multiple register sets, 
even at great call depths, since we tend to 
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AC/DC CURRENT Custom 80 pin LS! chip provides accu ren man 

ШАШ ШАН Seena compact size. Avocanging, audita cont 
сай, Case and batteries included. 
«betae Re OU. Man 
ы А a 

~ CAPACITANCE е AC voltage: 2v-500v, autoranging 

* Resistance: 2k ohms-2M ohms, autoranging 

TESTER * Fully overload protected 


2000pF to 20uF * input impedance: 11M ohm 


а Approx. 6V7 x Ux 4” Under З ozs. 


DMM-200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 


ps highly accurate performance аі а very allordabla 

ugged construction, 20 amp current capability 
өү 22 ranges make it a perfect choice for serious Tiaki 
or bench work. Lo battery indicator and Itit-stand. Probes 
and 2000 hour battery included. 


* Basic DC accuracy: pius or minus 0.25% 

* DC voltage 200mv- 1000Y, 5 ranges 

* AC voltage: 200mv-750V, 5 ranges 

* Resisiance: 200 ohms-20M ohms, 6 ranges 
* АСЛХ Current: 200pA-20A, B ranges 

* input impedance: ТОМ ohm 


Fully avericad protected 
а Approx 77x 3r x 17^ WIL 11 ozs. 


DMM-100 


3.5 DIGIT POCKET SIZE DMM — 


$29.95 


safety. 2000 hour battery life with standard 9v cell. Probes 
tery included. 
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stay near a given level for a while. The 


{ала Je need to save/restore occurs only as the 
А erpret : 
interpret: . VAL ?ws, 1030 call depth crosses multiples of 8 (the hy- 
1 PC is in ws - 1038 pothetical number of register sets). 
! асс=1029 instruction=1828 орсоде-1027 Given this multiple set of registers, 
| operand=1826 = running=1025 there's just one other problem: How does 
. VAL ?tb, 9 a procedure pass parameters to a proce- 
AJW ~?ws dure it’s calling? The simplest solution is 
- LDC +1 to have the successive sets of registers 
n E x З t running = TRUE overlap by some amount, so that a calling 
5 E - procedure can scribble in some of its reg- 
“LOC @ Е дан isters information that will be visible to 
STL 2ыз-1038 ! pC = 8 the procedure it calls. 
72 Because the machine is simple and 
LDL ?ws-1025 ! look at running fast, we don't want to have lots of differ- 
CJ 8?3 ! jump to label 3 if it's zero ent instruction sizes; they'd best all be the 
LDL 3?ws-1838 ! load PC same size to keep the logic small. Since 
DUP 1 copy it we've got a 32-bit address space, we'll 
АВЕ +1 > „пехари: need more than 16 bits of instruction to be 
2. тизет ‚жеге Е-е able to jump around the place effectively, 
г convert to a byte offset р : Е à 
LDLP 7М5-1824 | load the address of ‘memory’ so the instruction size had best be 32 bits. 
ADD ! address of ’memory(PC)’ Now we can make the instructions a bit 
LDNL е ! load the value 'memory[PC]' more general than in our earlier design: 
STL 2€s-1028 t write it into 'instruction' Rather than having instructions like add 
LDL ?ws-1828 ! load 'instruction' Ri, R2, we can have three-address in- 
a LDC +255 t load the constant 255 structions like add R1, R2, R3, meaning 
дар, ИРИ pate ещи эзди кешк быгы =. add R1 to R2 and put the result in R3. 
ws- write resu o ‘operand’ : í 
LDL ?ws-1028 г get ‘instruction’ again А This can also speed Up the machine, 
.LDC *8 | load up shift distance изе WE Жап pipeline the register reads 
SHR ! do the shift (two reads of the register bank per in- 
STL 2wa-19027 ! store result in 'opcode' struction) and write (one write to put the 
LDL 745-1827 І load 'opcode' result in) so that the instruction cycle is 
DUP I make a copy faster than the time to read, operate, and 
ADC -1 - write. This works as long as the next in- 
22; 825 | 1f it was '1' jump to label 5 struction doesn't use as a source operand 
ADC -2 the register this instruction has just writ- 
сә 826 | if it was '2' jump to label 6 апо, we rely DO compiler do arrange 
J 827 | default this for us. 
25 This approach is the one adopted in the 
LDL ?м8-1029 | add ‘opcode’ to ‘acc’ Sun SPARC. Currently implemented as а 
LDL 2ws-1026 gate array, its performance is on a par 
ADD with optimized custom designs like the 
SIL ?ws-19023 MIPS R2000 and the Motorola 68030. 
J 8?4 | dump to end of switch 
Ж I statement Division of Labor | 
LDL 2ws-1829 | subtract 'opcode' from ‘acc’ This architecture, however, is based on 
LDL 7€2-1826 the fallacy that all interesting computer 
SUB programs are single-processor applica- 
STL ?ws-1029 tions broken up into procedures. Any rea- 
J 8?4 sonable analysis of reality will show that 
?7 procedures are used, not because they're 
MAD ^ в | өне қайшылы R useful to the processor, but because 
ғар ee | 9 they're useful to the programmer. And 
7 824 there's а much better modularization ve- 
24 hicle than the procedure—the process. 
J @?2 A process has its own private data that 
23 stays intact between activities by the pro- 
[RETF — ?ws cess. Unlike procedures, you can scatter 
.PUB атаа processes over a collection of computers 
evaluate: » VAL ?w5,9 so they can all run at once to give you a 
. VAL ?tb, ё system speedup proportional to the num- 
AJW -?w3 ber of machines you've got. Processes on 
LDL ?wstl separate computers can't call each 
STL 7М8-8 | other—they have to use some form of ИО 
ть =. | to get data from one machine to the next. 
sure continued A computer needs a lot of processes 
continued 
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Now the Lattice C Compiler takes you where it's At a new improved price and value! 
never gone before. With Version 3.3, it works on The suggested retail for Lattice C Version 3.3 is 
two operating systems: MS-DOS and OS/2! only $450. And 3.3 also includes “family” ver- 


sions of the Lattice Screen Editor ( LSE) and the 
Lattice C-SPRITE™ symbolic debugger, compati 
ble with both MS-DOS and OS/2 systems, at 
no charge. 


You may now use Version 3.3 on an MS-DOS 
system to create programs that run under OS/2 
protected mode. Or vice versa. A simple "switch" 
has been put into the compiler to let you gener- 


ate code for either system or both. C for yourself why Lattice is the professional 


New improved standards programmer's choice for serious MS-DOS and 


OS/2 programming, 
Version 3.3 is fully compliant with the latest ANSI ре 
С standards. It also has improved embedded Sd | E 
system support, enhancements to the standard Bc миль о 
- : г 1 n Lombard, IL 60148 
libraries and a host of other compiler advances . Vici cy e ы 
too numerous to compile. СЄ in iois 312/916 1600 
Subsidiary of SAS Institute Inc. 


Lattice is a registered trademark of Lattice. Incorporated. MS-DOS is a registered trademark of Microsoft Corp. — 05/2 isa registered trademark of Intermanonal Business Machines Corp. 
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load ‘a’ 

load “Бы” 

a+b 

‘ca? 

? g’ 

с+а 

(à + b) * (c + d) 

save it somewhere temporary 
do same for (e + f) * ig + h) 


get the previous result back 
do the divide 
store it to ‘a’ 


*m3++ 

get m2 

make a copy 

increment (byte address) 
store new value 

load what m2 was pointing at 


DIV 

STL 2М5-7 

LDL wat) 

ADC +1 

STL 7—9-6 

LDL ?ws41 

ADC +2 

STL ?wa-5 

LDL 2м3+1 

LDL ?7ws-8 

ADD 

STL 2ч8-4 

LDL ?ws*1 

LDL ?ws-1 

ADD 

STL ?ws3-3 

LDL ?ч841 

LDL TWws-6 

ADD 

STL ?ыз-2 

LDL Fwstl 

LDL 2мз-5 

ADD 

STL 2W8-1 
! and now the complex expression 

LDL ?ыя--4 

LOL ?ws-3 

ADD 

LDL ?ws-2 

LDL 7wsz-1l 

ADD 

PROD 

STL ?tb 

LOL ?2чз-8 

LDL 12ws-7 

ADD 

LOL Twa-6 

LDL ?2ws-5 

ADD 

PROD 

LDL 7th 

DIV 

STL ?ws-8 

LOL tws-8 

«RETF ?ыз 

s RETF Iws 

„PUB matrix 
matrix: .VAL ?из,2 

- VAL ?tb, 9 

AJW -?ws 

- LDC 9 

STL 7?ыз-2 
218 

LDL 2м444 

LDL ?ws-2 

GT 

CJ 8?9 

«ОС 8 

STL ?7ws-1 
?13 

LDL ?w3t5 

LDL 2ы8-1 

GT 

CJ 8212 
! the code for *ml++ = *m2++ 

LOL 2wst+2 

DUP 

ADC +4 

STL ?ws+2 

LDNL e 

LDL Twst3 
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same for m3 


continued 


running on it, so that when one is waiting 
for a process on another machine to re- 
spond, it can be running another of its 
own processes. In such a system, the tidy 
stack-flavored behavior of the multiple 
overlapping registers just doesn't occur, 
and the approach becomes a memory 
save/restore hog like the simple single- 
register architecture, but with the added 
disadvantage of all that silicon space be- 
ing given over to the useless registers. 

Now that we can build 200,000-tran- 
sistor systems, the sensible thing to do is 
to use most of them for memory on the 
same chip as the processor, and to build a 
simple processor. Then most of the data 
accesses will be to the on-chip memory, 
which is as fast as the processor. So we 
don't need registers and can simplify the 
instructions back to an accumulator- 
shaped architecture. 

We'll modify this, because with an ac- 
cumulator every instruction has to be able 
to access memory; the hardware is sim- 
pler if a number of accumulators are ar- 
ranged as a stack so that an add instruc- 
tion always adds one accumulator (the top 
of the stack) to another (next to the top), 
leaving the result in the top. The values 
get put into the stack with load instruc- 
tions, which will push their values onto 
the stack; loads will pop their values. 

Because all the values are kept in mem- 
огу, process switching can be horribly 
quick (there's hardly any context to save). 
Procedure calls are quick, too, since 
there's no register save/restore overhead. 
Interrupts (the real world is full of inter- 
rupts) are just as quick. Ánd because the 
encodings of the operations are separated 
from the loads, stores, and other house- 
keeping activities, code gets much denser 
and programs shrink. 

It's actually easier to implement such a 
simple machine design as a very fast 
microcoded machine; this lets us do com- 
plicated things in the microcode to im- 
prove code size with no speed penalty. 
We can have instructions for process 
scheduling, message passing, event han- 
dling—a complete real-time kernel—in 
the microcode, along with multiplication, 
division, and so forth. 

That set of choices characterizes the 
INMOS T800, whose processor is about 
a sixth the size (at constant technology) of 
the 68030's (the chips are about the same 
size, but they use the remaining space in 
different ways; the T800 chip includes a 
floating-point coprocessor, for instance). 

The way this discussion has been laid 
out, it seems a natural conclusion that the 
T800 is "better" than the other architec- 
tures; this (whether true or not) is hardly 
fair, since the discussion was guided by a 
desire to reveal the sorts of decisions that 

continued 


This Software Won't Run. 


(26) cots tara 


nd that’s the way Control 
Data wants it. And a host 
of other big and not-so- ue 
big software developers who Дї 
use our Software Sentinel. To 
make sure their successful software is pro- 
tected. So it stays successful 

We've become used to being seen with top- 
notch software. A lot of the reason is 
how our engineers designed the Software 
Sentinel family. For the developer and the 
user. To make it the most technologically 
foolproof yet easiest to use software protec- 
tion key you or Control Data can get. 

For users of ED- Router and the thousands 
of other programs we're protecting, it's a 
cinch to get up and running. They simply 
plug the Software Sentinel into the PC's par- 
allel printer port. That's it. How much easier 
can it get? Users can even make unlimited 
backup copies. Ánd run them wherever and 
whenever they need to—as long as they 
have the Software Sentinel key. 


€. RAINBOW TECHNOLOGIES 


_ ELECTRONICS DESIGNER 


| As long as we're talking 
0° success, there's something 
else you should know. Right 


now, our engineers are putting the finishing 


touches on a new microprocessor that we'll 
use in a whole new generation of software 
and data protection products. With the same 
high-performance and high-reliability of our 
past successes but with many new features. 
Which no doubt is going to make life even 
easier for you and Control Data. 

The Software Sentinel. Making sure soft- 
ware developers stay successful with the 
successful software they’ve developed. 

For more information on the Software Sen- 
tinel family, contact Rainbow Technologies, 
18011-A Mitchell South, Irvine, California 
92714; or call (714) 261-0228. 


Software Sentinel Features: 
» Runs under DOS and Xenix 
* Uses algorithm technique, never a fixed response 
* Minimal implementation 
* Higher level language interfaces included 
» Transparent operation 


18011- Ақаба диш; Irvine, CA 92714 * (714) 261-0228 - TELEX: 386078 * FAX: (714) 261-0260 


887 Rainbow Technologies, Inc. Software Sentinel is a trademark of Rainbow Technologies, Inc. 
ED-Router is a trademark of Control Data Corporation. 
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mat 3 


+64 

main 

?w9, 0 
7th, 8 
interpret 
-2 
?ыз,?ыз%2 
7th, 7tb+2 


matrix 
+2 
2ws,?ws-2 
7tb, 7tb-2 
+5 
evaluate 
?WS 
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add the two values 
get ml 


! make a copy 


increment 
store new М1 
and write the addition result 


! where ml points 


get made during the design process as 
ideas, technology, and perceptions 
change. It’s pretty simple to point at areas 
that could be improved in the T800 in the 
same way we improved on the other ma- 
chines: For example, the performance 
begins to drop noticeably as soon as the 
on-chip memory is too small to hold all 
the frequently accessed data. And its 
premise—that the world is process- 
shaped rather than procedure-shaped— 
may well be true, but the majority of 
available software doesn't reflect that 
belief. 


Fitting Software to Silicon 

Enough of the unreal discussion. What's 
the effect of different architectures in the 
real world? Let's look briefly at the in- 
struction sequences used by three differ- 
ent architectures to implement some 
carefully chosen examples. The CPUs 
are the 80286, the 68000, and the T800. 
For simplicity, the code shown is com- 
piled from C (using Borland's Turbo C, 
Logical Systems' C for the T800, and 
Mark Williams C for the Atari ST). The 
little fragments of code aren't intended as 
benchmarks—I’ve chosen them to illus- 
trate certain points. And, of course, they 
don't allow the machines to show off all 
their characteristics—there isn't room. 
The idea is simply to highlight some of 
the differences. 

There are three examples, for which 
the source code is given in listing 1. The 
first is the inner loop of an instruction-set 
simulator for an invented accumulator- 
based architecture. The second is a pro- 
cedure that evaluates a complex integer 
expression. The third does a matrix addi- 
tion. The resultant assembly language 
code emitted by three different compilers 
for three CPUs is shown in listings 2, 3, 
and 4. 

The first example is typical of an inter- 
preter application; for speed, we'd like 
the "registers" of the simulated ma- 
chine—its program counter, accumula- 
tor, and so forth—to be implemented as 
quickly as possible. Looking at the code 
for the 80286, the effect of not having 
enough registers is obvious (see listing 
2); perhaps half the instructions access 
memory, since there are only enough 
80286 registers for two of the simulated 


Listing 4: The compiled 68000 code emitted by Mark Williams Atari ST C 
given the source code in listing I. Compare with listings 2 and 3. 


Mark Williams Atari ST C for 68000 


machine's registers. The T800 code also 
uses memory for its variables (see listing 
3), but there aren't very many of them, so 
they are all bound to fit in the very fast 
on-chip memory. The 68000 code has 
nearly enough registers for all the vari- 
ables to fit in and will provide good per- 
formance too, since very few memory ac- 

cesses are needed (see listing 4). 
Note, too, the different styles of the 
continued 


module name byte 
-shri 


-Qlobl interpret 
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ОМХ: Bend it, shape it, any way you want it. 


ARCHITECTURE |f the micro world were 
not Ар: wie, os hae not be so Suc- 
cess er all, it is the ling System 
which enhances or limits ү obum 
capabilities of applications. QNX owes its 
success (over 30,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 


Based on message-passing, QNX is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 

, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K, By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER О5/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter- 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 16 terminals and modems to connect to 
any computer. 


INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro- 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user, Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments. QNX is the main- 
frame you build micro by micro. 

PC's, AT's and PS/2's OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace ail your PC's with AT's. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT's and PS/2's. You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
in à QNX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multi-user/multi- 
tasking with networking on ail classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 


DOS SUPPORT ONX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC's and AT's in real or 

mode, With OS/2, 128K of the DOS 

memory is consumed to enable this facility. 
Within QNX protected mode, a full 640K 
can be used for PC-DOS. 

ANY WAY YOU WANT IT ОМХ has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI- USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 


Мы” 10(10) serial terminsis per РС (АТ. C Compiler С дай 


Multi-Tasking 40 (64) tasks per PC (AT). 
Networking 2.5 Magabittoken ring. 
255 РО and/or AT a par network. 
10,000 мака рег network. 


Flexibility 


pe obe 


From US $450 


THE HP VECTRA, AND COMPATIBLES. 


—ORX 


For further information or 
diskette, Paid telechone (Gti 591-0931. 


Quantum Software Systems Ltd. - Kanata South Business Park -175 Terrence Matthews Crescent * Kanata, Ontario, Canada - К2М 1W8 
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f РС із in а? acced6 instruction=d5 opcode=d4 


interpret_: 
Link 
movem.l $248, 
moveq 51, dð 


аб, $-2878 
(a7) 


copy 1 into ад 


! 
move d8, -2(a6) ! running at -2(a6); set to 1 
moveg $9, d6 ! acc = 8 
moveq 50, d7 | PC = 8 

L3: 
tst -2 (a6) ! does running-8? 
beq.s L1 ! give up if so 
move d7, d8 | сору “РС” into 48 
addq $1, d? ! increment PC in place 
ext.l ар ! make 'PC' a 32 bit value 
131.1 51, d8 ! de * 2 
movea.l dð, ae ! copy the value int a8 
adda.l a6, a8 t add to the address of the 

! local variables 
move -2058(a8), d5 ! get тетогу [РС] into 
! ‘instruction’ 
move d5, ад ! now compute 
! ‘instruction & 255” 
andi $255, 40 
move d8, d3 ! into ‘operand’ 
move as, ад ! and instruction >> 8! 
! into 'opcode' 
asr $8, d8 
move d8, d4 
move d4, ад ! get 'opcode' 
cmpi $1, ав t is it 1? 
beq.s L5 ! if so jump to label 5 
cmpi 52, ав 
beq.3 L6 ! if it’s 2 goto label 6 
clr -2 (a6) ! default - clear 'running' 
bra.s L3 ! jump to top of loop 

5: 
add аз, dé 1 acc = асс + operand 
bra.s L3 

16: 
sub аз, d6 ! АСС = acc - operand 
bra.s L3 

1.1: 
movem.l (a7), $248 
unlk a6 
rts 
.globl evaluate | 

evaluate : 
link a6, $-26 
movem,.l $248, (a7) 
move В (аб), d7 
move В(а6), d8 
ext.1 ав 
divs $2, аа 
move ag, 46 
move B(a6), dO 
addq $1, аё 
move ag, d5 
move 8(a6), d8 
addq $2, ав 
move 40, då 
move 8(a6), аә 
add d7, ав 
move d8, d3 
move 8 (аб), dà 
ада dé, d8 
тоуе ай, -2(аб) 
move 8 (а6), dð 
add a5, аё 
move dð, -4(a6) 
move 8(a6), ад 
add аа, de 
move d8, -6 (аб) continued 
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compilers. Turbo C implements the 
switch statement as a jump table, while 
the other two compilers use a succession 
of tests and jumps. The Mark Williams 
compiler even manages to optimize away 
the wasteful jumps to jumps that the T800 
compiler exhibits (but remember that this 
compiler is only a beta release). 

The next example is of arithmetic ex- 
pression evaluation. Here again, the 
80286 has to shuffle stuff to and from 
memory. We can see that it can happily 
compute (a -- 5) X (c - d), but then it has 
to put it somewhere safe—so it pushes it 
into a memory stack. The T800 does the 
same thing, but it uses a temporary vari- 
able instead. The 68000 has enough reg- 
isters for all but three of the variables, so 
it can do the job quite nicely. 

Let's look at these examples a bit more 
closely. The 80286 not only spends a fair 
amount of time messing with memory, it 
also has to move values into special 
places for some operations (like multiply 
and divide). The T800 doesn't—all the 
operations are available on the stack-held 
variables, saving a load of housekeeping 
work. Of course, it will slow down from 
memory traffic if we use up the on-chip 
memory, but that can be avoided by com- 
mon sense (c.g., mallocing arrays so 
they are off-chip). 

The 68000 looks good, but it spends a 
good deal of its instructions shuffling 
stuff between registers (quicker than 
memory traffic, but still functionally use- 
less). Also, we can see several examples 
of successive instructions adding some- 
thing into a specific register; the 68000 is 
using a register as an accumulator (which 
in a T800 or a 6502 doesn't need to be 
mentioned in the instruction—its use is 
implicit) and having to waste instruction 
bits doing so. This tends to make 68000 
programs bigger than T800 programs. 

Then there's the matrix example. This 
shows the 68000 to its best advantage. 
The code shows that the machine directly 
understands the C phrase m2++ ("use a 
variable as an address, read what it's 
pointing at out of memory, and then in- 
crement the pointer"). As a result, the 
68000 code for the inner loop of the ma- 
trix procedure is by far the shortest of all 
the examples. The T800 is more long- 
winded, but pretty straightforward, and 
the 80286 is similar to the T800. The ap- 
parent advantage of the 68000 isn't so 
real, though; the processor still has to ac- 
cess the memory and to actually do an ad- 
dition. The code looks smaller on the 
page but doesn't run faster than the other 
machine's approach of doing it by hand. 

Finally, you can look at what it takes to 
call a procedure. The code in the main 
subroutine shows what each machine 

continued 


Engineered 
for speed, 
flexibility 


Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St., Bay Saint Louis, М8 39520 USA 
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free 


800-523-2702 


CHECK THE SPECS 


"Тһе Data Exchange System, 
Model 24, allows high speed 
exchange of data between 
computers, printers and other 
peripherals. 


« Powerful 16-bit CPU plus 
multiple high performance I/O 
processors allow super high 
speed transfer of data 
demanded by new faster 
computers and software. 


* Optimum flexibility: Select 
the right combination of serial 
and parallel ports, and set any 
of these ports as a peripheral 
port or as a computer port. 


* Basic unit expandable to 24 
ports by 4-port modules offered 
in serial/parallel combinations. 


• Standard 512KB buffer 
expandable to 4% megabytes, 
to handle big print/plot jobs 
and many small ones. 


* Buffer memory dynamically 
allocated to maximize buffer 
utilization. 


* Simultaneous data input and 
output on all ports, so no 
devices are kept waiting. 


* Computer-to-computer 
communication concurrent 
with all other operations. 


* Full duplex communication 
allows file transfer capability 
with many communications 
software packages. 


* Compatible with virtually all 
computers, printers, plotters, 
modems and other peripherals. 


* Pop-up RAM resident PC 
support software allows 
peripheral selection via hot key. 


• Super fast throughput allows 
data to pass through with no 
apparent processing delays. 

• Many user-definable 
parameters including separate 


baud rates, flow control and 
parity for each port. 


* Internal serial-to-parallel and 
parallel-to-serial conversion. 

* Cascading capability to 
increase available number 

of ports. 

* Unlimited hotline tech 
support. 


* Designed and manufactured 
in the U.S.A. 


Circle 40 on Reader Service Card 


! and now the computation 
-6(a6), dð 
=å (a6) , 


matrix 


L12: 


115: 


main: 


move 
add 
move 
add 
muls 
move 
add 
move 
add 
muls 
ext. l 
divs 
move 
move 


movem. і 
unik 
rts 


THE CPU WARS 


'h' moved to dé 
add 'g* in to de 


! 
! 
аз, а2 1 Ға” into «2 
-2(a6), ! add 'f* into 42 
dg, d2 | d2 = d2 * de 
d5, dl l Fe 
då, dl fel + 'gd' 
d7, аә га’ 
dé, 40 potat «tbt 
di, de ! (atb)*(c*d) 
аа ! make d@ 32 bits lang 
d2, дё ! (a*b) * (с+9) / (е+Е) * (g*h) 
d8, d! | put result into a 
d7, аё ! put result into 
! function-value register 
(a7), $248 
a6 


-globl matrix 


link a6, $-28 

movem.l $14528, (a7) 

movea.l Bí(a6), a5 

movea.l 12(a6), a4 

movea.l l6[a6), a3 

moveg 50, d? 

cmp 28(a6), а? 

bge.s 1,9 

moveq $8, d6 

cmp 22(a6), d6 

bge.s L13 

move (a4) +, dð ! a4 is m2 - read from memory 
! then increment m2, 
! putting result into 40 

add (a3) +, d8 ! add *m3++ into d8 

move dð, (a5)+ ! write result into *ml++ 

addq 51, d6 

bra.s L15 

addq $1, 47 

bra.s L12 

тоует,1 (a7), $14528 

unlk a6 

rts 

. Comm mati_, 32 

.comm mat2 , 32 

‚солт mat3 , 32 

-Globl main 

link аб, $e 

jsr interpret 

moved $4, de 

move ай, -(а7) 

moveq 54, ав 

move ав, -(а7) 

моуе.1 $mat3_, -(а7) 

move.l $тас2 , -(а7) 

move.l Smatl , -(a?7) 

jsr matrix _ 

adda $16, а? 

moveq $5, аё 

move ай, ~ (а7} 

јзг evaluate | 

addq $2, a? 

unlk a6 

rts 
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does. The 80286 pushes the procedure 
parameters onto the stack and then calls 
the procedure. The first thing the proce- 
dure does is spend some time saving a few 
registers. 

The T800 passes three parameters on 
its processor stack, putting the others in 
locations in memory where they'll look 
like local variables to the called proce- 
dure. The called procedure itself has only 
to play with the frame pointer on entry, 
so the T800's call/return is pretty slick. 
The 68000 passes its parameters on the 
stack (it could in principle use registers, 
but that's difficult in C because of the 
separate compilation facilities—the caller 
doesn't know anything about the innards 
of the callee), and the called procedure 
doesn't have to do much more than the 
T800. 


Qut of the Armchair 

You should see by now that there is no 
satisfying answer to the question of which 
architecture is the best. It all depends— 
on the technology, the problem, and the 
politics. But architecture is a fuzzy ques- 
tion; it's more practical to compare im- 
plementations, and this can be accom- 
plished to a certain degree of precision, 
given the weary task of collecting lots of 
data. The text box "Architectural Met- 
rics" on page 214 provides some sugges- 
tions as to how the measuring might be 
done. 

This discussion has glossed over the 
many very difficult technical decisions 
about what to put in and what to leave out 
of a design when only finite resources are 
available. During the actual design of a 
machine, more rigor is brought to bear; 
see the text box "Designing an Architec- 
ture" on page 217 for a look at some of 
the available methods. 

The discussion has taken us from the 
simplest practicable microprocessor to 
extremely advanced architectures. I've 
ignored other facets of computer design, 
such as prefetching instructions, the use 
of a cache, the effects of virtual memory, 
the provision of support for vector opera- 
tions, floating-point coprocessors, and 
how to handle I/O. While it's not possible 
to claim that the designers of the real ma- 
chines I referred to actually used the same 
metrics suggested here, the progression 
of ideas is legitimate. From it, you should 
have some idea of the technical forces 
shaping the machines on our desks, and 
why they аге the shape they are. № 


Pete Wilson is a computer architecture 
engineer at Prisma Inc. (Colorado 
Springs, Colorado), working on the de- 
sign of a new gallium arsenide supercom- 
puter. He previously worked on the de- 
sign team for the INMOS transputer. 


UNLEASH YOUR 80386! 


Your 80386-based PC should run twoto 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


» “Tans, = 


mW1167 Numeric 
Coprocessor Board 


MicroWay 80386 Compilers 

NDP Fortran-386 and МОР C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and туі 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix 177 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy 10 port pro- 
grams writen with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently avallabie in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended bythe Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/? as the need arises and as 80386 versions 
become avaiable. 

Тһе key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Ройгал-386 generates 32-bit code which 
execules З lo 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexample of the benefit of excellent code is a 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 
NDP FORTRAN-386™ ............... $595 


80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 
* An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 
ФА 12 fold increase in the speed of 32 bit 
integer arithmetic. 
* A410 16 fold increase in floating point 


MicroWay Numerics 


The mW1187"' is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. К plugs into а 121 ріп "Weitek" socket 
that is actually a super set of the 80387. This soc- 
кей is available on a number of motherboards 
and accelerators including the AT&T 8386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines the 64-bit Weilek 1183/64 floating 
point multiplie/adder with a Weitek/intel de- 
signed "glue chip". The mW1167™ nuns а! 36 
MegaWhetstones (compiled with NOP Fortran- 
386) which is a factor of 16 faster han an AT and 


2 to 4 times faster than an 80387. 
mW1187 16 MHz.................. $1495 
mW1167 20 MHz ..... Vui cs dai ud $1995 


Monoputer'" - The INMOS T800-20 Trans- 
puter is а 32-bit computer on a chip that features 
a bulit-in floating point coprocessor. The T800 


speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay" 
80386 Support 


80386 Multi-User Solutions 


AT8™ - This intelligent serial controller series is 
designed to handie 4 to 18 users in a Xenix or 
Unix environment with as little as 3% degrade- 
tion in speed. It has been tested and approved by 
Compaq, Intel, МСК, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 


systems. 

АТД = 4 мвегв....................... $795 
ATO - В ШИйЗ......................- $995 
AT16 - 16 users ................... $1295 


Phar Гар” created the first tools that make il 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NOP Compllers. 


can be used to build arbitrarily large parallel pro Phar Lap Тосвів...................... $495 
cessing machines. The Monoputer comes with 
either the 20 MHz Т800 or the T414 (a T800 PC/AT ACCELERATORS 
without the NDP) and includes 2 megabytes of 287Turbo-10 10 МНг2................ $450 
processor memory. Transputer language sup- 287Turbo- 12 12 RARE И и е9 $550 
port from MicroWay includes Occam, C, Fortran, 287TurboPhus-12 12 MHz ........... $629 
Pascal and Prolog. FASTCACHE-286 9 MHz ............ $299 
Monoputer T414-20 with 2 meg’ ...$1495 FASTCACHE-286 12 MHz ........... $399 
Monoputer T800-20 with 2 meg! ...81995 SUPERCACHE-286 ................. $499 
Quadputer™ can be purchased with 2,30rd MATH COPROCESSORS 
transputers each of which has 1 or 4 megabytes 80387-20 20 МН=................... $795 
of memory, Quadputers can be cabled together 80387-16 18 МН?................... $495 
to bulld arbitrary fast parallel processing 80287-10 10 МН?................. ‚$349 
systems that are as fast or faster than todays 80287-8 8 МН= ..................... $259 
mainframes. A single T800 is as fast as ал 80287-66МН>..................... $179 
80386/mW1167 combination! 8087-2 8 MHz ...................... $154 
Biputer " T800/TA14 with2meg'....$3495 8087 5 MHz ................... xad $99 
Quadputer 4 T414-20 with 4 mag! ...$6000 
"includes Occam 

The World Leader in PC Numerics 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7347 
32 High St, Kingston-Upon-Thames, U.K., 071-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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The new 
Hercules 
Network Card 
Plus makes put- 
ting a network 
into place easier 
and less expensive 
than most people would 
have thought possible. 

But there’s something 
else about the Network 
Card Plus that makes 
it even better. 

It’s also an advanced 
graphics card with 
Hercules’ proprietary 
Ram Font technology. 

And since the Network 
Card Plus puts both 
graphics and network 
capabilities onto a single 


Heres Nen Lal Plus = 


card, it saves you a slot- 


at the same time that 
it saves you money. 

As a network card, the 
Network Card Plus lets 
you connect PCs to other 
PCs, to Macintoshes, 
and to UNIX based sys- 
tems, quite easily and 
inexpensively. It lets you 
share costly resources 
such as laser printers. 
All via the AppleTalk 
network protocol. 


ире жи 


мың Ar, Rona, Gay, 


The Network 
Card Plus also 
lets you share 
files - even across 
differing operat- 
ing systems 

E —using the normal 
interface of whichever 
machine you access those 
files with: 

Once your network is up, 
it's easily expandable - so 
you aren't limited to the 
configuration you start with. 
You can add a peripheral or 
a computer whenever you 
wish. A network can include 
up to 32 nodes - or more if 
you link networks. 

Of course, the Network 
Card Plus is also rather 


"User must prowde inexpensive networkmg software, such ss Т0Р5/005 © 1988 Hercules Computer Technology, Inc., 921 Parker Street, Berkeley, Саййопма 94 710. 
Technol Support 415-570-0749; Sates 415-540-0212. Hercules and AamFont аға trademarks of Hercules Computer Technology, (c. Other products are vademarks of thew respectve holders. 
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Т Network Card Plus d 


formidable as | 
a graphics card. 
It provides 
all the mono- | 
chrome graphics | 
and text func- 
tionality of 
the widely used Hercules. 
Graphics Card Plus. 
Resolution of 720 x 348. 
Full compatibility with 


thousands of software pack- 


ages. As well as Ram Font, 
which combines the versa- 
tility of graphics mode with 
the speed of text mode. 
Ram Font gives you 
tremendous variety in 
character styles and sizes, 
and radically increases 
the functionality of a great 


Her 


WU 


many software products. 

Spreadsheets, such 
as Lotus 1-2-3, can display 
more information. Word 
processors, such as Word- 
Perfect 5.0 -can show 
actual italics and boldface 
and much more. And you 
can even mix graphics and 
text on the screen at the 
same time. All with no 
sacrifice of speed. 

In short, the Network 
Card Plus is just as 


es Network Card Р 


h SS ee, 


advanced a 
graphics card as 
сїз a net- 
working solution. 
It can be had 


EN" the cost of buying 
cards for each job. 

And all of this makes 
the Network Card Plus a 
single card that can quite 
affordably answer the 
computing needs of today. 

And those of tomorrow. 
For more information 
on the Network Card Plus 
and where you ean buy 
it call toll-free 1-800- 
532-0600 ext. 402 (U.S.) 
or 1-800-323-0601 
ext. 402 (Canada). 


IK 


The easiest way to put a network into place is with a graphics card. 


Circle 130 on Reader Service Card (Dealers: 131) 
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at much less than 


Use Premium 
Fuel Only 


Take % gallon of gasoline formu- 
lated for high-performance motor 
Cars. 

Add a clod of dirt, a quart of 
kerosene, a tablespoon of sugar, 
and a dollop of axle grease. 
Sprinkle with rust particles and 
dog hairs. Stir. 

Youd be crazy to put that in 
your Ferrari, right? 

But what we've just concocted 
is the petroleum equivalent of a 
kilowatt of ordinary electricity. 

Emerson UPS's Provide 
Clean Fuel For Computers. 

Since today’s computers are no 
less high performance machines 
than the most sophisticated auto- 
mobiles, they need highly-refined 
fuel, too. 

An Emerson Uninterruptible 
Power Source is the electrical 
equivalent of a petroleum refinery. 
Raw fuel in, good fuel out. 

Such a simple solution to all the 
harm spikes, sags, and blackouts 
can do. 

Unrefined Electricity Does 

Crude Things To Computers. 

Unlike bandsaws, washing 
machines and tvs, computer 
circuits are hypersensitive to the 
slightest power variations. Data 
can be scrambled or vaporized in 
a few milliseconds. Programs can 
crash unceremoniously. 


Fact is, many problems blamed 
on hardware or software are, in 
reality, the fault of raw electricity. 
Industry statistics show that half 
the downtime, lost employee and 
machine productivity, and main- 
tenance costs are the direct result 
of bad electricity. 

A typical computer site expe- 
riences about 7 blackouts, over 500 
sags and more than 2,000 spikes 
and surges per year. Plus there's 
almost continuous line noise at 
even the best locations. 

Power surges alone are credited 
by one insurance company with $35 
million in pc losses just last year. 

Any way you look at it, making 
sure your computer gets premium 
fuel is up to you. Fortunately, it's 
easy and affordable. 


Most people think of Emerson 
UPS systems as just battery backup 


F = = 
ЕЕ 
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UPS Performance And Throughput. 


Ditto. 


protection against power outages. 

[n reality, they're also the best 
power conditioners money can 
buy. They work continuously 
uniquely providing an impene- 
trable barrier that isolates your 
computers from power problems. 

The result: You get the level of 
performance your computer was 
designed to deliver. The level you 
paid for. 

The High Performance 
UPS Manufacturer. 

Emerson makes a full line of 
UPS, power conditioning and dis- 
tribution systems, even simple 
surge protectors. 

All feature quiet operation, 
attractive design, UL-listed safety, 
operation that is one-switch 
simple, and proven reliability 
backed by the best service in the 
business. 

So, let us help you rev up your 
productivity. Simply call 1-800- 
BACK-UPS for our free introduc- 
tory brochure and the name of 
your local representative. Or write: 
Emerson Computer Power, 3300 5, 
Standard St., Santa Ana, CA 92702. 


ДЕЗЕ zz IZMIZFIBUN 
mu Computer Power 


Computers Won't Run Right 


On The Wrong Fuel. 


“i a] | See us at Comdex Atlanta Booth #2820. 


Сіғеін 102 on Reader Service Card (DEALERS: 103) 


CPU ARCHITECTURES 


What They Did Wrong 


The shortcomings and inadequacies of various CPU architectures 


Richard Grehan and Jane Morrill Tazelaar 


LET'S FACE IT—no CPU architecture is 
perfect. No matter what approach you 
take in designing a microprocessor, some 
aspect of it could be better if it were de- 
signed another way. The perfect logic of 
any approach runs into roadblocks from 
time to time. And no matter how much 
you include in the design, there's always 
something you missed, or found unim- 
portant, that is essential to someone else. 

Other articles in this section explore 
the way CPUs have evolved and explain 
where the newest generation of micropro- 
cessors is headed. They examine some 
other issues, like CPU-to-memory inter- 
facing, that influence computer perfor- 
mance. But maybe there are lessons to be 
learned by looking at some of the glaring 
omissions in earlier-generation CPUs. 

To add to some of our own experi- 
ences—and frustrations—with various 
architectures, we informally polled the 
members of some microprocessor-spe- 
cific conferences on BIX to find out what 
peeves them about their favorite—or not 
so favorite—microprocessor. (See table 1 
for a comparison of the architectures dis- 
cussed.) Our emphasis is on assembly 
language programming, as that comes 
closest to the nitty-gritty. Here, then, are 
some of their comments, with some of 
ours, about the limitations and inadequa- 
cies of various CPU architectures. 


Intel's 8080 

Some of the S- 100 machines, such as the 
Altair, use the 8080 chip as their CPU. It 
has 8-bit registers (although some regis- 
ters can pair up for a 16-bit total), an 8-bit 
data bus, and I6-bit addressing (for an 


address limit of 64K bytes). Registers are 
specialized. All jumps are absolute, mak- 
ing relocatable code extremely difficult — 
if not impossible—to create. The 8080 
has no multiply or divide instructions, 
and addition is the only thing you can do 
in the 16-bit paired registers; there is no 
16-bit subtract instruction. 


Originally, Mostek’s 6502 

The Apple П computer contains the 6502 
CPU. It has 8-bit registers, an 8-bit data 
bus, 16-bit addressing, and is limited to 
64K bytes of physical address space. It 
has no multiply or divide instructions 
(you couldn't have done much with them 
anyway). It has only one accumulator— 
you must use register À for math and 
logic operations. The maximum stack 
size is 256 bytes—it's restricted to page 1 
of the memory area. The 6502 has no 
separate I/O instructions, so I/O devices 
must be mapped to memory addresses. 

Two instructions that would really be 
nice to see on the 6502 are TXY and TYX. 
Instead, you have to do some kind of 
push/pop or store/load sequence to trans- 
fer a byte from one index register to an- 
other. And how about that carry flag? All 
you want to do is a quick 8-bit add—no 
muss, no fuss. But no. If you're writing 
modular code, you've got to eat up that 
extra byte just to make sure there's noth- 
ing sitting in CY. 

Henry Vanderbilt from Roxbury 
Crossing, Massachusetts, says: "The 
first thing that comes to mind is [the 
omission of] 2-byte relative addressing. 
All the relative branch instructions take 
only a 1-byte operand, limiting their 


range severely. [And then there's] abso- 
lute addressing only when you're going 
farther than plus or minus 128 bytes or 
so. Relocatable code? Not on a 6502. A 
minor peeve—there’s no unconditional 
branch. You have to use 


CLC 
BCC FOO 


BNR (branch for no reason) would elimi- 
nate that. " 

From John Fachini in Manchester, 
New Hampshire, comes a reply: "The 
65C02 gives you BRA (branch always), 
and the 65С02 is, without doubt, what 
the 6502 should have been way back 
when. The biggest 6502 weakness is the 
fact that when you want to move some- 
thing you've got to put it in the accumula- 
tor. The 65816 has the MVP [block move 
positive] and MVN (block move negative] 
instructions (fair to middling); the 80x86 
series has Rep MovSB/W (great); and— 
sigh—the 6502 has 


LDA ITEM,Y 
STA DEST,Y 
INY 


Landon Dyer from Sunnyvale, Califor- 
nia, responds: “On the other hand, there 
are probably more 6502s in the world 
than 80x86s and 680x0s combined. 
Might makes right. Quantity is quality. 
Naturally, most of those 6502s are sitting 
in closets...I can't think of many changes 
I'd make to the 6502 that wouldn't also 

continued 
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One item that irks me 
about the 65816 that 

| love about the 8086 is 
the switching between 
8- and 16-bit modes. 


involve a complete redesign. I mean, if 
you're going to make just one change, 
what's it worth? Can you write commer- 
cial code that depends on it? I can just see 
your game cartridge coming with a 
65С02 to install as well. But, at one time, 
I would have killed for an LDY (n,X)!" 

Henry Vanderbilt: “The 6502 is a bit 
short on frills. After learning to write on 
one, the reduced-instruction-set-com- 
puter (RISC) concept seemed natural. 
However, I hear RISC chips tend to have 
a few more registers to work with than the 
6502. One feature I always wanted: the 
ability to set the 8 most significant bits of 
the address bus to other than $00 [hexa- 
decimal zeros], for use with the zero- 
page addressing mode. I heard it said 
once that the 6502 actually has 256 8-bit 
registers, due to the speed and brevity of 
the zero-page mode. It would be useful to 
[be able to] keep more than one area of 
memory as zero-page."' 

John Fachini: "There is a problem 
with the use of the JMP instruction where 
the address field falls on an FF/00 page 
boundary. The 6502 would look at, say, 
$3FF and $300 for the vector. The 65C02 
and above look at $3FF/ $400." 


WHAT THEY DID WRONG 


And from Randy Hyde in Norco, Cali- 
fornia: "When considering the 6502 ar- 
chitecture, don't forget to look at the Mit- 
subishi 50750 family of CPUs. These are 
single-chippers based on the 6502 that in- 
clude such goodies as memory-to-mem- 
ory operations (in page zero) and lots of 
bit-test, set, and clear operations. " 


Zilog's Z80 

The TRS-80 and some S-100 machines 
use the Z80 chip: 8-bit registers and data 
bus, 16-bit addressing with a 64K-byte 
address limit, and no multiply or divide 
instructions. The Z80 made a lot of im- 
provements over the 8080. Relative 
jumps were a nice addition, as were the 
LDD, LDDR, LDI, and LDIR instructions 
(and others with built-in repeats and reg- 
ister increments and decrements). But 
why did the Z80 designers require an off- 
set every time you use the IX or ТҮ regis- 
ters as index registers? You can’t do LD 
(IX) ,n; you have to do LD (1Х+а) п. 
Sure, d can act as an index into an array 
for which IX is the base, but d has to be 
hard-coded. So, unless you like writing 
self-modifying code, it doesn't buy you 
much. 

From William Smith in Hamilton, 
Massachusetts: “Things that would be 
nice on the Z80 are things like LD (IX 
4C. REG),(IY«B REG) and, one of my 
personal favorites, LD HL, (HL), which all 
comes down to having a complete in- 
struction set where you can use any and 
all addressing modes with any and all in- 
structions. This is why the VAX and Na- 
tional 32000 architectures [interest] me: 
You don't have to remember that some- 
thing isn't allowed. But it wasn't possible 


Table 1: CPU chip capacities. 


CPU chip Register Data bus Address Physical 
6120 size size addressing 
(іп bits) (in bits) (in bits) limit 
8080 8 8 16 64K bytes 
6502 8 8 16 64K bytes 
280 8 8 16 64K bytes 
, 8088 16 8 20 1 megabyte 
8086 16 16 20 1 megabyte 
| 65816 16 8 24 16 megabytes 
| 80266 16 16 24 16 megabytes 
| 68000 32 16 24 16 megabytes 
| 68020 32 32 32 4 gigabytes 
80386 32 32 32 4 gigabytes 
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to make 64-bit machines with 256 regis- 
ters and complete instruction sets thal run 
at 25 MHz and execute every instruction 
in one clock cycle, so we are ‘stuck’ with 
the 780.” 

Ray Duncan from Marina del Rey, 
California, responds: "It would have 
been nice if the (IX) and (IY) instruc- 
tions weren't so bloody slow. They make 
great-looking code on paper, but in gen- 
eral you can get better results by just sav- 
ing and loading the HL register as though 
the chip was an 8080. Also, they should 
have had a special set of op codes for 
(IY) and (IX) addressing without dis- 
placement, instead of requiring the zero 
displacement byte to always be there.” 

From Larry Sonderling in Los Ange- 
les, California: "I've always wished for 
2-byte relative jumps. Relocatable code 
would surely be a lot easier that way. 
Also, [the ability] to swap any two single 
or double registers would be handy. And 
the IN (HL) form would be great if it 
worked.” 

Steve Russell from Butler, Pennsylva- 
nia, adds: "Gee, remember way back 
when the Z800 was ‘just about’ out, and 
it was going to do all the things we wished 
the Z80 would do? Actually, the 64180 
did a nice job of making the index in- 
structions clock respectably; only by 
then, who cared? We already had neat 
stuff making slick use of rwo index regis- 
ters as word-size register variables or 
some such." (For a build-it-yourself 
64180 system, see "Ciarcia's Circuit 
Cellar" in the September and October 
1985 BYTE.) 

And from Ralph Becker-Szendy in 
Honolulu, Hawaii: “Come on, the Z280 
closes a lot of holes the Z80 instruction 
set has. But I have no clue as to how fast 
the new instructions are.” 


Intel's 8088, 8086, and 80286 
The Intel family of chips is very familiar. 
The 8088 is the CPU for the IBM PC and 
some of its compatibles. Although it still 
has the 8-bit data bus, it has moved up to 
16-bit registers and 20-bit addressing, al- 
lowing an address space of 1 megabyte. 
Some PC compatibles use the 8086 chip, 
which moves fully into the 16-bit world: 
registers and data bus. It maintains the 
20-bit addressing and the 1 -megabyte ad- 
dress space. The 80286, which resides in 
the IBM PC AT and its clones, keeps the 
16-bit data bus and registers and expands 
addressing to 24 bits for a maximum of 16 
megabytes of addressable memory. 
These architectures have their prob- 
lems as well, such as those nasty segment 
registers. Even though the physical ad- 
dressing capability is in the megabytes, 
segments can be only 64K bytes long. 
continued 
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Step 2: The $19.95 
Power Ctrace debugger 


Power Ctrace is the new state-of-the-art 
C debugger that makes Microsoft's Codeview 
look like old technology. Power Ctrace will reduce 
the time you spend debugging your C programs 
by at least a factor of 10. With Power Ctrace, 
you'll be working smarter instead of harder. Actu- 
ally, you'll be having so much fun that it won't 
even feel like work anymore. 


лке other debuggers, Power Ctrace lets you 
debug graphics programs on a single monitor. 
You can even debug programs that write directiy 
to video memory. However, the major advantage 
of Power Ctrace is simple operation. You won't 
waste any time trying to understand or remember 
cryptic commands. With Power Ctrace, a single 
keystroke is all it takes. Help screens show you 
which key to press and pop-up menus list your 
options. Invest just 10 minutes with Power Ctrace 
now and you'll save hours from now on. 
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WHAT THEY DID WRONG 


No matter how much 
you include, there’s 
always something you 
missed that’s essential 
іо someone else. 


And registers are highly specialized. One 
pet peeve is that whenever you use the BP 
register as an index, you either have to 
use another index register or tack on an 
offset. You can never just use BP on its 
own. For instance, MOV AX, [BP] results 
in MOV AX, [ВР+0]. 

Of course, BP means base pointer, and 
its intent is to act as the base for a frame of 
local storage on the stack. But some- 
times, you'd like to use BP as just an in- 
dex into the stack with no displacement; 
so why do you have to carry around that 
extra byte or two that you don't need? Too 
bad they didn't take the r/m field designa- 
tor for BP+DI+DISP and let it be just BP. 
Working on a small, Forth-like language 
some time ago, Richard decided to use 
separate data and return stacks. He ended 


up using BP a lot, and often with no off- 
set. Consequently, the program was lit- 
tered with all these zero offsets. 

[n response to this, Russ Schnapp from 
San Diego, California, writes: " Actu- 
ally, I have no problem with the way Intel 
went with the BP register. Given the seg- 
mented architecture, they designed it 
quite well. You typically use BP as a 
frame pointer into the stack, in which 
case BP tends to point to the caller's BP 
and is seldom dereferenced with a zero 
offset. 

"[ am constantly disgusted with the 
whole concept of the iapx86 segmented 
architecture. It was a pain when I wrote 
code generators for it; it is much more of 
a pain when you try to write (shudder) as- 
sembly language code for it. Though I've 
been writing iapx86 code for 9 years— 
yes, back when the 8088 was just a twin- 
kle in an Intel developer's eye—those 
darned segment registers still manage to 
reach out and 'byte' me [from time to 
time]. 

"And look at what [the architecture] 
does to high-level languages! All the silli- 
ness that percolates up to the source code. 

Not just the kludges that force you to rec- 
ognize the segmented nature of the ad- 
dress space, but also all those ridiculous 


memory models! Look at Turbo C: You 
get tiny, small, medium, compact, large, 
and—gotta catch my breath—humon- 
gous!” 

Terje Mathisen from New York, New 
York, says: "My main problem when try- 
ing to wring maximum speed out of the 
segmented 8086 has been too few seg- 
ment registers. It happens far too often 
that I need to process input from two dif- 
ferent areas, writing the output to a third. 
The only solutions are very ugly. Either 
swap the segment registers back and 
forth, or use SS to hold the third segment 
for a short time, while disabling ай inter- 
rupts. The last solution, copying one set 
of input into local stack variables, is often 
impossible due to stack-size limitations.” 

From Edmund Burnette in Cary, 
North Carolina: “In the same vein, not 
being able to move or exchange segment 
registers without going through memory 
or another register is a pain. Besides the 
inconvenience, in protect mode, the hid- 
den-segment cache is lost.” 

A question from Cheyenne Wills in 
Mechanicsburg, Pennsylvania: "Іп 
(80286] protected mode, what is the 
overhead of reloading a segment register 
with the same value? Is this something to 

continued 
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C: 

Power User's 
Guide 

by Herbert Schildt 
Make C programs 
sizzle! All the slick 
tricks used in com- 


mercial sofware are unveiled to serious 
programmers. 

$22.95 Paperback, 

ISBN: 0-07-881307-7, 382 pp., 
Available Now 


Microsoft® 
Word: 
Power User's 
Guide 

by John V. Hedtke 
Reach a new level of 
Word Version 4 op- \ " 
erations, from desktop publishing lo spe- 
cialized legal and medical applications. 
$22.95 Paperback, 

ISBN: 0-07-881357-3, 500 pp., 
Available 5/88 
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Guide 
by Mary Campbell 
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| * masterful techniques 
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$22.95 Paperback, 
ISBN: 0-07-881298-4, 861 pp., 
Available Now 


WordPerfect: 
Power User’s 
Guide 

by Ruth Halpern 
These advanced 
tools make Word- 
Perfect pros. Jump % 
into macros, desktop TA scientific 
equations, and more. 

$22.95 Paperback, 

ISBN: 0-07-881364-6, 650 pp., 
Available 6/88 
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be avoided, or are the checks for a seg- 
ment exception avoided in this case?" 

Ап answer comes from Bartosz 
Milewski from Bellevue, Washington: 
“Good question. The answer is: Reload- 
ing takes the same amount of time as 
loading a new descriptor. In fact, if you 
are expecting a lot of reloads, it is worth 
the trouble to write the code that would 
compare the new descriptor with the old 
value and do the conditional jump around 
the loading code. The same goes for the 
80386. The latter, however, has two 
more segment registers, which can be 
really helpful." 


Western Design Center's 65816 

The 65816 chip is the CPU used in the 
Apple IIGS computer. It has an 8-bit data 
bus, 16-bit registers, and 24-bit address- 
ing with its 16-megabyte memory-ad- 
dressing capacity. The segmentation is 
the same as on the 8088, 64K-byte maxi- 
mum size, only here the segments must 
align on 64K-byte boundaries—the 
8088's segments align on 16-byte bound- 
aries. Basically, this is a souped-up 6502, 
and it stiff has no multiplication or divi- 
sion instructions, but it does have TYX and 


TXY. 
Why did the 65816 designers decide to 
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68000 C Compiler 
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erates fully optimized code for your ROMable 
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* 68008 
* 68012 
* 68881 


You won't find a more complete package — the 
UniWare 68000 C Compiler comes with a 
relocating macro assembler, type-checking 
linker, librarian, and all the utilities you need to 
put your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 


WHAT THEY DID WRONG 


force the direct-page register and the 
stack pointer onto the zero bank? The 
data-bank register is a step in the right di- 
rection, but why didn't they attach it to 
the direct-page register and the stack 
pointer? It seems that if the direct-page 
register also used the data-bank register, 
it would be easier to attach local storage 
to transient or shared routines. 

From John Fachini: "One item that 
irks me about the 65816 that I love about 
the 8086 is the switching between 8- and 
16-bit modes. If I want to handle charac- 
ter input and output into a string of bytes 
on the 8086, I use AL (accumulator low) 
or AH; if I want to use the word, I use AX. 
Same for BX, CX, and DX. But on the 
65816, I've got to clunk between 8-bit 
memory and 16-bit memory accesses 
with the status register. Since, for exam- 
ple, the LDA instruction is the same and 
the processor checks the M flat in the P 
register for sizing instead of generating a 
different byte for the LDA, you're stuck. I 
assume this has to do with the 1-byte limit 
on the op code with fields coming in up to 
3 bytes after it. I'm not sure this is mak- 
ing sense, but I think you get the picture. 
At least, 8086 folks will get the picture.” 

Morgan Davis from La Mesa, Califor- 
nia, adds: "I have a lot of gripes about the 


65816 (that are also applicable to the 
65x02 series as well), but here's some- 
thing I just had some experience with that 
I wish the 65x02 series had: Stack rela- 
tive instructions and instructions such as 
PER (which basically pushes the program 
counter onto the stack, or the address of 
an object from PC plus an offset). If you 
write relocatable code, that sort of thing 
is indispensable. 

"Randy Hyde has written a tome about 
a proposed upgrade to the 65816. You'll 
find it in apple/long.msg [apple confer- 
ence, long.msg topic, on BIX] (four mes- 
sages in all). Randy's put a lot of good 
thought into it—an understatement. [It 
reads like a thesis for] a master’s in com- 
puter science.” 


Motorola’s 68000 
The 68000 chip is the power behind the 
Macintosh. It has a 16-bit data bus, 32-bit 
registers, and 24-bit addressing. How- 
ever, even though the registers are 32-bit, 
the multiply instruction can multiply only 
16-bit quantities. (The 68020 chip solves 
this and moves up to 32-bit addressing 
and the 32-bit data bus as well.) 
Was it really such a good idea to have 
the MOVE instructions set the condition 
continued 
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flags? It’s frustrating when you run into 
situations where you've got to move 
something into a register, but you don’t 
want to mess up the flags. 

Also, how much throughput do you 
gain by requiring words and doublewords 
to be on even-address boundaries? Con- 
sider the case of compilers—C com- 
pilers, in particular. Let’s say you have a 
function that looks something like this: 


funci(x) int x; 
| char 8,b,0; 


The function func1() will attempt to set 
aside 3 bytes of local storage—for a, b, 
and с— оп the stack. On the Mac, at least, 
this sends the machine into the weeds. 
The situation can get worse if the function 
includes mixed char and 1nt definitions: 


funel(x) int x; 
{ char a,b; 
intyg; 

ehar c,d; 


There's at least one compiler that has a 
switch you can set to either allocate local 
storage as it appears in the source code, 
or to rearrange local variables to mini- 


FEATURES: 


WHAT THEY DID WRONG 


mize "holes" on the stack. (This would 
amount to grouping all the char defini- 
tions above so that at most only 1 byte 
would be wasted on the stack.) 

From Chris Green in Champaign, Illi- 
nois: "The 68000 is desperately in need 
of a SWAP.B op code. Relative branch- 
instruction offsets waste 1 bit. You can't 
branch to an odd address, so why not pro- 
vide 256 or 65536 either way? Then just 
about every non-C program could avoid 
long branches. I [also] wish the 68000 al- 
lowed you to pop PC in a MOVEM from the 
stack. Then you could pop all your saved 
registers from the stack, along with the 
return address, and save an instruction. " 

Mark Riley in Simi Valley, California, 
adds: “I think the way the 68000 affects 
status flags in the MOVE instruction is OK. 
It’s very handy to be able to move data 
and know if it's zero or negative. How- 
ever, I’m not sure why the carry bit is 
cleared. If your destination is an address 
register, then the flags aren't set; this is 


sometimes a problem—other times it’s 


great. The MOVEM instruction very wisely 
does not alter the flags, as this allows 
subroutines that are restoring registers to 
return flags unaltered. 

“Now as to a problem: The X flag bit is 
poorly implemented, in my humble opin- 


ion. You should be able to branch on 
whether or not it 15 set. Since MOVE clears 
the carry, this would be desirable. Also, 
manipulating the X flag is a bit of a has- 
sle. I mean, getting it out of SR (and 
changing it) can cause you problems, de- 
pending on whether you're 68000, 
68010, or whatever. In this respect, the 
68010 is not 100.000 percent compatible 
with the 68000. Bummer. 

"Here's a quirk: There's both an AND 
sadr,Dn and an OR sadr,Dn but no EOR 
sadr,Dn in sight. In most respects, 
though, the 68000 series allows you to 
write straightforward, no-tricks type of 
code." 

From Tom Zerucha in Southfield, 
Michigan: "Problems with the 68000 ar- 
chitecture [include]: 


1. The 68000 needs a 32 x 32 multiply 
and a 32/32 divide. 
2. They should have left a 100 percent 
compatibility mode in the 68010 and 
68020, so you wouldn't have to change 
anything to change processors but 'turn 
on' the extended mode, like the cache is 
turned on or the vector base register 
moved. 
3. I don't think that the MOVE instructions 
continued 
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These are just a few of the 
16,777,216 colors 
your PC AT can process 
using our (HSI) Color 
Frame Grabber. 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) Color" Frame Grabber and 
Aurora software let you grab, process, analyze, and display 
color images in real time on the PC AT. You can even import 
color images using the Tag Image File Format (TIFF). 

As if that’s not enough of a breakthrough, the DT2871 
offers 512 x 512 x 32-bit pixel resolution, text and graphics over- 
lays, and – grab this! — hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don't have the greatest taste for colors, you 
| have to admit our taste for technology 
is excellent. Give us a call today. 


(617) 481-3700. 


4 DT-Connect" is an open interface specification 
which permits the direct connection of stand-alone 
data acquisition and frame grabber boards to pro- 
cessor boards for greatly accelerated signal (DSP) 
Ш and image processing. 


APPLICATIONS 


Business, к Arts, = 
seat = 


Animation Astronom Machine guidance 


Electronic prepress Medical di&gnogtic imaging | Machine vision inspection 
3 Electronic publishing, either | Microscopy -Agriculture (fruits & vegetables) 
true color or gray scale) Modeling Cosmetics 


| “с. = Film colorization 
a | ла Picture databases 


= жаа E. Slidemaking 
Fred Molinari, President, — € : » Training 


Molion analysis 
Remote sensing 


- Electronic components 
Food 
Surveillance 


-Textiles 
Robot guidance 


DATA TRANSLATION 
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United Kingdom Headquarters: Data Translation Ltd., The Mul Busin ngham, Berkshire ВСП 2QJ, U.K. (0734) 793838 Tix 94011914 
Сегтталу 


H ers: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bistigheim-Bissingen, West Germany 07142-54025 
nternational Sales : Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907, Chile (2) 25 25 36 2 China (408) 7278222. M 721-4017; Denmark (2) 274511; Finland (90 
372-144; France (1) 6907 7802; Greece 951-4944, 527-039; Hong Kong (3) 7 71-8585; Indra (22) 23-1040 


! 
E Aa Japan (3) 502-5550, (3) 375-1551, i31 355-1111. 
Korea (82) 756-9954; Netherlands (70) 99-6360; New Zealand (9? 504-759; Norway (02) EE cere АБАЗ, y е 77976 2i p Africa (12) 46-9221; Spain (1) 455-8112; 
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setting the flags are bad, especially since 
moving addresses around doesn’t affect 
them. Otherwise, you have to do a sepa- 
rate test/compare each time you want to 
check them. And you don't normally care 
what the status flags are until you do a 
conditional jump, when you probably 
have just moved the thing you want to test. 
Тһе DBec instruction (especially in the 
68010 loop-mode cache) makes use of 
this nicely. 

4. They should load the initial SP and PC 
from somewhere else—the interrupt vec- 
tor table is normally in RAM, but the re- 
setting is normally done from RAM. 

5. They should have had relative 
branches that can jump farther than 32K 
bytes (i.e., using a longword offset). It is 
not a big problem unless you have large 
modules that you want to be completely 
relocatable. They fixed this in the 68020. 
Also, some of the addressing modes take 
only word displacements. With com- 
pletely relocatable code, you don't need 
fix-up information.” 


Ed Tomlinson in Dorval, Canada, 
writes: “If you ever want to implement 
Forth on a 68000 machine, the NEXT in- 
struction takes two instructions: MOVE 
(AN)+,AM and JMP (AM). Why not allow 


ALR 386 POWER! 


ADVANCED LOGIC RESEARCH 
386/2 Model 10 


* 80386-16тіһ: (20mhz Optional). 
“1МВ of 32-bit RAM (80ns); 

* Expandable іс 2MB on board. 
“1 Serial/ 1 Paralleli Ports. 

* Floppy Controllar. 

*1 1.2MB Floppy Drive. 

* 101 Professional Kayboard. 

* Phoanix Bios. 

* 80387 and 80287 Sockels. 


* 8 Slots. 
386/2 Model 40 $2899 
386/2 Model R56 $2649 


Xerox Ventura Publ. 


Aldus PageMaker 
PARADISE VGA BOARD 
АТ! VGA BOARD 

VIDEO & VGA BOARD 


Prices shoum are for prepayment. Prices are subject to change without notice. 
Some items are in short supply. FOB Palm Springs, CA. "We accept MC/VISA 2% 
extra; COD orders 2% ета. 20% Restocking Fee. Volume Inquiries Welcome. 
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Other Models Too!! 20mhz versions now available!!! 
NOW AVAILABLE: “ех Cache” Models From ALA! 


$435 Novell Networking 

$415 Lotus 123 

$259 HP LaserJet ЇЇ w/Toner 
$279 HP 7475A Plotter 

$Call HP ScanJet w/PC Intrfc. 


WHAT THEY DID WRONG 


JMP (AN) +...? IL like the way MOVE sets 
the status flags. Another thing I would 
like would be the ability to tell the 68000 
which address register to use as SP. This 
would take 3 bits in the status register.” 

Tom Zerucha: “You could emulate SP 
changes by doing an exchange with the 
other register. And there are very few in- 
structions you would use a stack for that 
don't work on the other registers. I agree 
a SWAP.B would help (ROR.W #8 , Dn is slow 
except on the 68020, and it is often 
needed). 

"In terms of odd word access, I don't 
code these into my programs, but if I have 
to work with other data files, I could use 
a 'move-from-odd-address' instruction. 
The idea of an extended status bit that is 
different from the carry flag looked 
strange, but I find it very useful.” 


32-bit Architecture 

What about Motorola's 68020 and Intel's 
80386? Well, since they were designed as 
evolutionary extensions of the previous 
architectures, many of the problems have 
been solved. They have 32-bit registers, 
32-bit data buses, and 32-bit addressing, 
to a maximum of 4 gigabytes of physical 
address space. This doesn't mean that all 
the problems have been solved; it just 


8AM 


W.P. Electronics. 
800-962-6778 Order Line 


555 5 Palm Canyon Dr #A110-342, Palm Springs, CA 92264 


Call For Catalog on our BBS 


means that new ones haven't surfaced to 
any great degree yet. 


Never Satisfied 
When you're in the middle of a field of 
assembly language code, wishing for that 
one instruction that will make it all per- 
fect, it’s easy to believe that CPU de- 
signers neglected certain obviously criti- 
cal instructions, and did so because they 
thought “Мо one will need thar instruc- 
tion anyway." It's more often the case 
that the designers were faced with a 
trade-off in design complexity (read: 
costs) versus a more "complete" instruc- 
tion set. Still, good programs do exist. 
We'll probably whine about proces- 
sors' shortcomings until the day when we 
type in a series of assembly language in- 
structions and the CPU looks up at us and 
says, "I'm sure you really meant to do 
this," then proceeds to change two or 
three of the instructions automatically. 
And when we get there, we'll probably 
wish we were back where we are now, 
where computers aren't so smart and we 
can still tell them what to do. 8 


Richard Grehan and Jane Morrill Taze- 
laar are senior technical editors for 
BYTE. 
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619-320-6500 In CA. 
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Deskpro 286-20 
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Portable 111-20 
Portable 11-40 
Portable 385 Systems 
Compaq RAM Upgrades $Call 
Compaq Accessories 


$1699 Z-181 Laptop 
$2350 

$2899 

SCall 2-183 + 20MB $2287 
$3499 


$4059 
Call 1200 Modem 


$1549 


$199 
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WINDOWS FOR DATA® 


THUOTCE 


А V L A 
моу TEM 


IF you program in C, take a few 


moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 


(YT Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 
(€f Develop window-based 05/2 programs right now, 
without the headaches of learning OS/2 screen manage- 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 


М Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 


| FROM END ТО BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en- 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex- 
clusive built-in debugging system. 


NO WALLS 

If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeated- 
ly teil us how they've used our system in ways we never 
imagined — but which we anticipated by designing Win- 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


Villian Jones 
Innovative Sof tuara 

| 351 Bulletin Avenue 
Needham, MA 


| (617) 394-5512. 


YOU ARE ALWAYS ІМ CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 
[ap аЬ 

f OUR WINDOWS 

WILL OPEN DOORS 

Qur wi will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
| UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 


MONEY BACK GUARANTEE 
You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 
Prices: PCDOS $295, Source $295. OS/2 $495. 
XENIX $795. UNIX, VMS, please call. 


Call: (802) 848-7731 ext. 51 
Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
Vermont 21 Elm Ave. 
Creative Richford, 
Software VT 05476 


The difference between 


having power 
and putting it to work. 


еғ------ 


Today's new hardware has the power to let 
you do more with numbers than ever before. 
But only if you have software that’s 
smart enough to put all that power to work. 
Enter Microsoft. Excel. 
Its the first spreadsheet explicitly de- 
signed to transform new heights of PC 
power into new heights of analytical power. 
With the kind of difference you can see 
on the bottom line. 


The powerful difference. 


Microsoft Excel works faster than any other 
spreadsheet. It's intelligent enough to recalculate 
only updated cells. And responsive enough to let 
you interrupt at any time with new entries. 

Microsoft Excel works smarter too. You can 
display and link multiple worksheets right on your 
screen for a more realistic view. You can even link your 
sheets into a three-dimensional model-without locking them into it. 

Perform any of 131 functions or easily customize your own. Manipulate arrays of data as 
simply as a single cell. Check your work with a complete set of built-in auditing tools. 

And produce annual-report-quality 
spreadsheets and charts that illuminate the 

—— Bence most important part of any analysis. The point. 
Mc— ВЕ €. m What's more, you can do all this with 
CURT -——— Tiles and macros created in Lotus. 1-2-3.. 
MIN Because the power of Microsoft Excel is 
meant to be shared. 


Benchmark Results* 
The numbers show why Microsoft Excel does the numbers faster. 


You've read the ad. Now see the movie. 

Now you can preview Microsoft Excel on a TV near you. To get your copy of our action- 
packed video, just call (800) 323-3577 ext.D53. Ask for the video. It's only $10, but you'll 
get that back when you get Microsoft Excel. 

Or just ask for our free product literature. 

You can also stop by your Microsoft dealer and give Microsoft Excel an analytical workout 
of your own. Find out why every copy of Microsoft Excel comes with 
a money-back guarantee. 

And discover what a powerful difference Microsoft Excel N 


| Microsoft Excel è 


The soul of the new machines: 


*Excerpted from Гу Иг, January 11. 1988. Volume 10. Issue 2. page 55. Times are shown in seconds. 
Money-back guarantee good on purchases made through June 30, 1988. and valid only in the USA and Canada. Some restrictions apply. Microsoft and the Microsoft logo are 
registered trademarks and The soul of the new machines is a trademark of Microsoft Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation 
Company names and data used in the output are ficlitious. 
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CPU ARCHITECTURES 


Modeling Chaos 


A parallel CPU architecture can take you where shorter clock ticks, 
smarter instructions, and more on-chip memory can't go 


WHEN SCIENTISTS ATTEMPT to 
model the flow of water or air or any 
fluid, they write a Navier-Stokes differ- 
ential equation that describes how a small 
part of a continuous stream will behave. 
In easy cases, such as water flowing 
down a straight pipe, calculus and clever 
guessing can provide an exact solution 
that describes the flow. But in more diffi- 
cult problems, such as the turbulent flow 
of air around the wing of a new airplane 
(see photo 2 on page 258), the answer 
cannot be found with paper-and-pencil 
mathematics; numerical analysis by com- 
puter is required. 

Solving this type of problem on a tradi- 
tional, serial-architecture computer— 
even a very fast one—can be impractical 
because of the large number of separate 
and independent calculations to be per- 
formed. The problem seems tailor-made 
for a parallel architecture, and, in fact, it 
has become a primary application for 
parallel-architecture machines. The ap- 
proach has been so successful that many 
companies are replacing their wind-tun- 
nel tests with computational models run- 
ning on parallel-architecture computers. 

A look at two such computers illus- 
trates many of their strengths and some of 
the technical issues that come up in using 
them. in the Connection Machine, from 
Thinking Machines Inc. (Boston, Massa- 
chusetts), several thousand extremely 
simple CPUs are hooked into a large 
array with carefully arranged channels of 
communication between them. The de- 
sign allows many thousands of similar 
calculations to be executed literally at 
once (not just apparently, as is the case 


Peter Wayner 


with multitasking architectures). An- 
other radical new design, implemented 
by researchers at Princeton, involves 
CPUs with only one instruction that is 
custom-designed to solve a single prob- 
lem at а very high speed. 

Instead of using standard numerical 
methods requiring accurate real-number 
arithmetic to simulate a process, both the 
Connection Machine and the Princeton 
computer use a cellular automaton to 
model the interaction between particles 
on a grid. It may not be elegant to the 
classical mathematician raised on smooth 
functions, but its simplicity makes it easy 
to compute in parallel. Before looking at 
the details of these machines, I'll briefly 
explain the cellular automaton model 
used on both of them to simulate fluid 
flows. Having the practical application in 
front of you makes the strengths and 
drawbacks of parallelism much clearer 
than would an abstract discussion. 


Fitting the Problem 

to the Architecture 

The cellular automaton model discussed 
here was proposed by a team of three sci- 
entists at the Los Alamos National Lab- 
oratory: Uriel Frisch, Bros] Hasslacher, 
and Yves Pomeau. Further studies have 
been made by others, including Jim 
Salem, Bruce Nemnich, and Steve Wol- 
fram at Thinking Machines. 

The model follows the movement of 
particles on a large hexagonal lattice. The 
particles interact according to a set of eas- 
ily computed rules that specify the out- 
come for every possible collision. After 
each time step, the computer checks for 


particles colliding. The hexagonal lattice 
lets up to six particles collide at once 
from six different directions; this yields 
2* — 64 possibilities. However, the 64 
possibilities can be reduced through re- 
flection and rotation of axes to a more 
manageable 14, and that is the number of 
rules the working model actually con- 
tains (see figure 1). 

All the particles are assumed to be 
moving at the same speed. Every rule 
conforms to the Newtonian law of conser- 
vation of momentum. Put differently, the 
vector sum of particles moving inside 
each grid is the same before and after 
each time step. 

The model can be adjusted to handle 
fluids and gases with different viscosities 
by adjusting the density of the grid. The 
dynamics of a fluid are measured by a 
number known as the Reynolds number, 
which is proportional to the particle ve- 
locity and size, and inversely propor- 
tional to the viscosity of the fluid. Slow- 
moving objects in thick liquids, like 
raisins in molasses, have a low Reynolds 
number; fast objects moving through 
slippery fluids, like bullets through air, 
are described by large numbers. 

In the simulation, the relative density 
of the grid determines the Reynolds num- 
ber. If there are many nodes close to- 
gether, the automaton behaves like a fluid 
with a high Reynolds number. If there are 
relatively fewer nodes, the simulated 
fluid will be thicker. Experiments have 
shown that the number of nodes per 
square inch is roughly proportional to the 
square of the fluid's Reynolds number. 


continued 
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MODELING CHAOS 


Rule # Before collision After collision 


Rule # Before collision After collision 


Figure 1: These 14 rules determine the effects of particles colliding in the fluid- 
flow cellular automaton. By rotating and reflecting the axes, the rules cover all 64 
possibilities. 


Figure 2: The successive generations of a 2048- by 2048-cell automaton show how 
a plate can introduce turbulence into the model. Each arrow represents the average 
velocity computed over a 64- by 64-cell region. The frames are shown for 10,000- 
generation intervals, starting at generation Q. 
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Using a Macintosh with Lightspeed 
Pascal, I wrote a program for calculating 
and displaying a microscopic version of 
the model (see the editor's note at the end 
of this article). At this cut-down level, the 
behavior of particles appears random. À 
better picture of what happens at the 
macroscopic level requires that we use a 
much larger grid, divided into quadrants, 
and calculate an average direction for the 
particles in a given quadrant. Figure 2 
shows a sequence of "snapshots" made 
every 10,000 time steps using the Con- 
nection Machine. Each of the arrows in 
figure 2 represents the average direction 
of the particles in a 64 by 64 group of 
cells; the entire model consists of 2048 by 
2048 cells altogether. At this level, the re- 
strictions of the model begin to disappear 
and the behavior of the averages looks 
much more like a fluid. It would clearly 
be impractical to do work on this scale 
using a single-processor microcomputer. 


A Special CPU for the Cellular 
Automaton 

Parallel computing is the obvious solution 
to speeding up this problem, but it is not 
so easy as simply throwing more proces- 
sors into the box. The chips must com- 
municate with each other, and if the ar- 
chitecture of the machine is not carefully 
designed, most of the gain in computa- 
tion power can be lost to communication 
time. In the fluid-flow automaton, the 
communications step is even more signif- 
icant than in most parallel applications 
because the computation phase is almost 
trivial: Rules can be implemented by 
feeding the 6 bits that describe a node into 
a small set of Boolean gates. 

At Princeton University, Professor 
Kenneth Steiglitz and graduate student 
Steve Kugelmass have built a specialized 
computer with custom very-large-scale- 
integration (VLSI) chips to process the 
fluid-flow automaton particles. The 
speed of the machine comes from lining 
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MODELING CHAOS 


up many simple machines. In early de- 
signs of the chip, the individual proces- 
sors were placed in a hexagonal lattice 
with data lines running between them. 
Each processor computed a single node. 

This approach to the problem had an 
intuitive appeal, but it quickly ran into 
problems with the communications over- 
head. While it was quite easy to send the 
information about the particles between 
the processors on a chip, it was difficult 
to arrange the communications between 
two chips because of the physical limita- 
tions of the package. A simple chip with 
37 processors arranged in concentric 
hexagons needed 84 pins just to handle 
the data coming to and from the neigh- 
boring chips. These obstacles could have 
been overcome using multiplexing and 
other techniques, but not without sacri- 
ficing speed and simplicity. 

Steiglitz and Kugelmass scrapped the 
one-processor-per-site architecture in 
favor of a pipeline of slightly more so- 
phisticated processors. Each processor 
has a shift register that holds three lines 
of the hexagonal grid (see figure 3). In an 
n by n array, the shift register holds 2n + 
1 cells at once, mapped as shown in fig- 
ure 3 for a 4 by 4 array. It takes n* steps to 
compute an entire generation, but when x 
shift registers are lined up, the x genera- 
tions are done simultaneously in the same 
п? steps. (This doesn't include the time 
required to fill the pipeline with initial 
data, of course.) The size of the largest 
feasible shift register limits the width of 
simulations that can be done with the 
pipeline machine, but not the overall 
length. Long wind-tunnel experiments 
are particularly easy. 

This design removes the intercommu- 
nication bottleneck and interconnect dif- 
ficulties associated with the original two- 
dimensional] model. It also makes it 
easier to present a picture of the current 
state of the automaton for display or other 

continued 
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Figure 3: The Princeton machine's pipelined architecture. (a) The two- 
dimensional array of cells is mapped onto a shift register. The illustration shows the 
case for a 4 by 4 array and a 9-cell shift register. At any given time step, the 
register has enough information to compute one cell's next generation. li takes 16 
rime steps to do the entire 4 by 4 array. (b) By pipelining multiple shift registers, 
multiple generations can be computed at once. 
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MODELING CHAOS 


computation. However, this picture is Each of the new chips currently being 
now available only once every x genera- tested at Princeton has two processors 
tions (x being the number of shift regis- that share one shift register (see photo 1), 
ters linked in the pipeline). letting them compute two cells in one 


ТТТ 


Photo 1: The Princeton parallel-processing chip. The shift register dominates the 
top three-quarters of the photograph while the two processors are at the bottom. The 
shift register contains 512 memory words. The entire chip contains the equivalent 
of 68,000 transistors implemented in 3-micron technology. 
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clock cycle. To accomplish this, the shift 
register is simply extended in length to 27 
+ 2. Using this design, each chip is capa- 
ble of doing 20 million cell updates per 
second. The prototype machine, how- 
ever, is connected to a Sun-3 workstation 
with a bus that can process only № mil- 
lion sites per cycle. Once the pipeline is 
filled with data, the machine can process 
%4 million sites per second per chip. 


The Connection Machine 

One of the original implementations of 
the fluid-flow automaton was done on the 
Connection Machine (CM) by Jim Salem, 
Bruce Nemnich, and Steve Wolfram. The 
CM uses 65536 processors in a very flex- 
ible architecture. Each processor has 
links to 12 neighbors, letting it act as a 
“hypercube” in up to 12 dimensions. A 
front-end computer compiles the pro- 
gram and loads the code into the parallel 
processors. Each time step consists of a 
communications phase and a computa- 
tion phase. 

Each processor is a simple bit-oriented 
computer with its own 8192 bytes of 
memory. In the newer CM-2, each pro- 
cessor also has its own floating-point 
chip attached for very fast scientific com- 
puting. Extensions and new data types 
are provided for Lisp, C, and FORTRAN 
to make the parallelism transparent or at 
least accessible to programmers. 

Most of the limitations that exist with 
Steiglitz's initial prototype of one proces- 
sor per site are removed by the general- 
purpose architecture of the CM and its 
special software. The machine was de- 
signed to be a parallel-processing com- 
puter and can easily be programmed for 
any purpose, so wires run from each of 
the processors back to the front-end com- 
puter handling the input and output. 

For the fluid-flow automaton, the CM 
was configured as a plane with links be- 
tween each processor and its four neigh- 

continued 
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Initial conditions: Each cell knows only its own contents. 


After step 1 After step 2 


After step 3 After step 4 


Figure 4: A section of the square grid of the Connection Machine, illustrating how information about a cell's six neighbors (А, 
В, C, E, F, and С; D is the center cell) is funneled through four pathways per cell using a four-step process. At each stage, the 
letter inside the cell indicates how much is “known” to that cell. 
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A Processor 
for the PC 


ersonal computer owners aren't 
left out of the cellular-automa- 
ton game altogether; the CAM-6 
Processor, a $1500 plug-in board for 


the IBM PC, includes a specially de- 
signed processor with a 2- by 4096- 
by 4-bit lookup table and a 256- by 
256- by 4-bit grid. Contact: 


Systems Concepts 

55 Francisco St. 

San Francisco, CA 94133 
(415) 984-1000 


bors to the north, south, east, and west. A 
specially synchronized communication 
phase simulated the hexagonal grid, as 
shown in figure 4. (The CM is flexible 
enough to be programmed for any type of 
grid or random connections, such as my 
hexagonal arrangement, but not without 
slowing communications for messages 
that pass between chips lacking a direct 
wire. In these cases, intermediate proces- 
sors must act as messengers. The planar 
grid with four connections keeps the pro- 
cess moving at the maximum capacity of 
the machine.) 

One particularly clever addition to the 
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software lets the programmer define vir- 
tual processors. The front-end computer 
turns this into code that lets each real pro- 
cessor multitask the virtual processors 
assigned to it. In some simulations, each 
real processor handled over 200 virtual 
processors, giving the effect of a machine 
with over 14 million individual proces- 
sors. (The CM-2, with its increased 
memory, can simulate up to 550 million 
virtual processors.) This was made easy 
by the CM's design for straightforward, 
easy-to-program parallel processing. In 
these tests, the CM could update approxi- 
mately 10" cells per second—equivalent 
to about 50 Princeton chips running at 
full capacity. (But about 1500 Princeton 
chips are hooked up to the Sun-3.) 

This general programming ease has its 
costs. A larger percentage of the CM's 
time is spent on communications over- 
head than is true in the Princeton design. 
The CM must spend four communication 
steps sampling the neighbors of each site 
before computing the next result. The 
65536 processors are also much more 
complex than necessary for this problem. 
The Princeton machine, by contrast, has 
very simple, efficient processors that 
communicate in one step, so it can easily 
calculate more per processor; however, it 
lacks the ability to analyze the data— 
hence the need for the Sun-3 workstation. 


Applications to Other Problems 
The design precepts used in the cellular 
automaton models of liquids and gases 


Photo 2: Airfoil simulation made using the Connection Machine. In the upper 
section, red represents cells moving to the left, green is cells moving up, 

and blue is cells moving down. In the lower section, red represents straight flow, 
green is counterclockwise rotation, and blue is clockwise rotation. 
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can easily be adapted to simulate any sys- 
tem whose global behavior is determined 
by the local behavior of many small parti- 
cles or cells. Experimenting with the 
many different possible rules for updat- 
ing the automata is the most difficult 
part. In many cases, applying first princi- 
ples like conservation of momentum or 
conservation of energy to the rules suc- 
ceeds quite well. Scientists are already 
reporting good results for modeling phe- 
nomena like forest fires, crystal growth, 
and bird flocking. 

Once good rules are found, it is easy to 
design a new simple processor for the 
Princeton machine or a new program for 
the CM. ш 


Editor's note: The source code listing for 
the wind-tunnel simulator ( FFA.PAS) is 
available in a variety of formats. See 
page 3 for further details. 


Peter Wayner studies computer science at 
Corneil University, Ithaca, New York. 
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“With branches in North America, 
England, Switzerland, Australia, 
New Zealand, and Hong Kong, we 
needed a database solution that 
could run on a world of different 
PCs, LANs and minicomputers,” 
said Eva Nohra of Drake Interna- 
tional, one of the world’s most suc- 
cessful personnel service agencies. 
“We chose DataF lex for all our in- 
house programming because it gave 
us this needed capability while pro- 
viding a standard interface that 
looks and performs the same on a 
stand alone PC as it does on a LAN 
or MicroVAX.” 


No programming changes 


“DataF lex delivers, by far, more 
combinations of hardware and 
operating systems than any of the 
competition, and DataF lex source 
code is transportable, without 


required from system to system. 


change, to every supported system. 
That's very important to Drake 
International because it gives each 
office the flexibility to acquire the 
computer-hardware that 1s best 
suited to a situation without worry- 
ing about re-inventing the wheel 
and spending a fortune on program 
development. All we need to do is 
install the run-time module for the 
desired system and we're up and 
running immediately with proven, 
standardized programming." 


Easy to use for even the least 
technical operators. 

“A major component of our recruit- 
ment and placement operations 
involves mailing lists. DataFlex's 
capability to quickly generate 
reports utilizing a wide range of 
variables is extremely important," 
explains Nohra. “DataF lex’ in- 
tuitive 'Point and Shoot' Query 


“Lots of DBMS/4GL products 


promise the world... 


DataFlex delivered it for 
Drake International" 


Eva Nohra, Drake International, Toronto, Ontario 


Data Access Corporation 
14000 S.W. 119th Avenue 
Miami, Florida 33186 

(305) 238-0012 

TELEX: 469021 Data Access CI 
FAX: (305) 238-0017 


For more information, call from your modem 1-800-444-8080 
(300-1200 baud, 8 bit, no parity 1 stop bit) and enter the access 
code FLEX3 when prompted. 
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technique makes it easy for non- 
technical operators, even those lacking 
previous knowledge of program- 
ming or query language syntax, to 
be productive after only minimal 
training. There are a lot of products 
which promise the world, but for 
Drake, DataFlex has really delivered." 


Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskette. 


Toll Free Sales Lines: 
Nationwide |-800-451-FLEX 
In Florida 1-800-331-3960 


FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) BYTE 6/1/88 


Find out more about аа ех ease of use and programming power. 
Mail this coupon today for your free self-running demonstration diskettes. 
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| Company 


Address 
City. 
Phone ( ) 


State, Zip 


How many computer systems are in use at your company? 
Do you use a Local Area Network or Multi-User computer? 


| Data Access Corporation, 14000 S. W. 119 Avenue, Miami, Florida 33186 
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of McGraw-Hill information. 


Nobody understands the value of good informa- zines. BYTE, Electronics and Data Communications 
tion better than the people who work in computers аге all required reading in the field. So are books fron 
and communications. Osbome/McGraw-Hill. 
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professionals rely on to illuminate the workings of from mainframes to micros, as well as communication 
their industries. and office automation. 

Everyone in the business keeps up with the For people who manufacture or sell microcom- 
latest developments by reading McGraw-Hill maga- puters and microsoftware, Future Computing is the 


and byte use every bit 


umber one information source for product tests, 
analyses and comparisons. 

People who specialize in communications are 
ired into CCMI/McGraw-Hill, to receive not only the 
ard facts on communications tariffs, but also in-depth 
analyses and bottom-line recommendations via print, 
software and on-line products. 

And when telecommunications and computer 
ompanies plan for the future, they rely on DRI 
ommunications to provide them with forecasts 


of economic forces and industry trends. 
When it comes to tuming megabytes into mega- 
bucks, nothing computes like McGraw-Hill information. 
McGraw-Hill, Inc., 1221 Avenue of the Americas, 
New York, N.Y. 10020. 
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Dratix. The easy way to 
become a sophisticated CAD user 


Some CAD packages give you powerful features. 
Others promise ease of use. 

Only one gives you both. Drafix. 

High performance CAD you'll be using 
in minutes. 

Drafix features a unique menuing system that 
was created to work with, not against the way 
you design. 

All the menus are visible all of the time, 
options are automatically displayed, everything 
is smooth, natural, easy to use. 

In minutes you'll he able to create sketches and 
drawings that would take weeks to leam on any 
other CAD system. 
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High performance CAD you'll be using 
for years. 

А the same time Drafix offers all of the draw- 
ing, designing and editing functions demand- 
ed by the most serious users such as architects 
and engineers. 

Text editing window, function key macros, 
splines, automatic dimensioning — Drafix de- 
livers the full function CAD power only found 
on the most sophisticated systems, at a fraction 
of their cost. 

A complete CAD Package. Only $295. 

Your Drafix package is complete and ready to 
run. There’s no need for the expensive add-on 
modules that cheaper packages require. 

Drafix even includes both Dot Plotter (for high 
resolution output on over 100 dot matrix and 


laser printers) and our library of 450 time saving 
pre-drawn symbols. 

And if you need 3-dimensional 
drawing capabilities, try our new 3-D 
med Modeler, the 3D AD package desig- 
HXIORS Nated Editor's Choice by PC Magazine. 
CHOKE ргађх, The CAD package you'll 
he using in minutes. And using for years. 

Call for the name of your local Drafix dealer 
or place your Toll-Free order today! 
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CPU ARCHITECTURES 


Real-World RISCs 


You can't operate faster than zero wait states—or can you? 


IT'S NOT IMPORTANT how you play 
the game; what matters is how you design 
the playing field. The speed and type of 
memory in a computer no longer play a 
big role in determining that system's per- 
formance. The configuration of its mem- 
ory interface has become the key factor. 

To achieve maximum benefit from the 
ultrafast internal CPU architectures of 
modern microprocessors, it is essential 
that the external hardware (RAM, ROM, 
and peripherals) keep the internal CPU 
execution pipeline supplied with an in- 
struction stream and data flow at the 
CPU's clock speed. In the case of a 25- 
MHz  reduced-instruction-set-computer 
(RISC) processor like Advanced Micro 
Devices' Am29000 (see the text box 
"The Am29000 Chip Set"), this means 
making a new 32-bit word available to the 
CPU every 40 nanoseconds (ns). 

Linking CPUs to memory has histori- 
cally generated a great many techniques. 
But, as RISC microprocessors usher in 
another CPU era, the time has come to 
create still newer designs. 

Implementing a conventional zero- 
wait-state static RAM (SRAM) interface 
(see figure 1) at 40-ns speeds requires an 
access time of better than 40 (one clock 
cycle) — 14 (address delay) — 5 (data- 
setup time), or 21 ns (see figure 2). Even 
this number allows for no delay in any ad- 
dress or data interface buffers. Such ac- 
cess are really not practical, espe- 
cially if the SRAM 15 part of a cache 
memory, where control logic and addi- 
tional buffers may introduce more delays. 

So why would a manufacturer produce 
a processor that cannot operate at full 
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speed with the fastest available RAM? 
The answer lies in the basic precept of the 
memory access-speed calculation—con- 
ventional memory-design techniques. 
Although conventional memory technol- 
ogy has served the microcomputer indus- 
try well during its first 20 years, a new, 
more complex technology must be devel- 
oped to meet the challenge of the 1990s. 

New-generation microprocessors, like 
the Am29000, the MC88000 (see the text 
box “Тһе MC88000 RISC”), and even 
the Intel 80386, use techniques such as 
interleaving, pipelining, and burst mode 
to get maximum efficiency from modern 
memory devices, such as static column 
dynamic RAM (5СКАМ). 

New memory-interface techniques are 
able to achieve mostly zero-wait-state 
system performance with these new high- 
speed CPU engines, even with low-cost 
memory. 


Simulating RISCs 
To test the performance of a variety of in- 
terface architectures without needing to 
actually assemble any hardware, AMD 
has released to BYTE readers an MS- 
DOS-based simulator for the Am29000 
streamlined instruction RISC processor. 
The simulator is available as 29KSIM. ARC 
in the ibm.arc listings area of BIX, or as 
C:/29000/29KSIM. ARC on the 1000 Oaks 
Technical Database at (805) 492-5472 or 
(805) 493-1495. Consequently, I will use 
this simulator to examine Am29000 
memory-interface technology, although 
the techniques are equally applicable to 
other devices. 

The Am29000 execution unit uses a 


four-stage pipeline, allowing a peak exe- 
cution rate of one instruction every clock 
cycle (40 ns). It has three nonmultiplexed 
32-bit buses (see figure 1): separate 
buses for instruction and data transfers, 
and a common address bus. Simulta- 
neous instruction and data transfers can 
be achieved using pipelined and burst- 
mode transfers. 


No Waiting 

The conventional memory design shown 
in figure 1 shows a zero-wait-state SRAM 
design. Figure 3 shows the simulator out- 
put (using the Dhrystone program as the 
test code) for this condition. The simula- 
tor predicts a rating of 20.71 million in- 
structions per second (MIPS) and 39,698 
Dhrystones per second. Although these 
numbers may seem exceptional, this is a 
normalized performance of only 94.7 
percent when compared to the peak per- 
formance possible with this processor. 

If we used instruction burst mode with 
this zero-wait-state SRAM, we could ob- 
tain 41,290 Dhrystones and 21.83 MIPS. 
But how can this be? How can anything 
improve on zero-wait-state performance? 


Bursting Through 
To understand what's happening, we 
need to look at how the CPU's four-stage 
execution pipeline operates. Instruction 
fetches overlap with data fetches; thus, 
they can occur simultaneously. Although 
the data and instruction buses are sepa- 
rate, they share a common address bus; 
thus, occasionally, they will both need 
the address bus at the same time. Burst 
continued 
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mode allows sequential accesses to occur 
when only the first (starting) address has 
been placed on the address bus. 

Figure 4 shows the timing of a short 
burst-mode instruction-fetch access. The 
address of the first data word is placed on 
the address bus for only the first cycle. It 
then becomes the responsibility of the 
RAM control hardware to provide incre- 
menting addresses to RAM for every 
clock cycle in which the burst-request 
signal (“ІВЕО) is active. Thus, the ad- 
dress bus is freed for data accesses. Most 
instruction-stream fetches tend to be se- 
quential, so burst mode effectively 
speeds up RAM instruction access. How- 
ever, if a BRANCH instruction takes execu- 
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tion to a new area of the code, the sequen- 
tial fetch will be interrupted. 

The Am29000 has a branch-target 
cache that keeps the four instructions 
immediately following each branch in in- 
ternal CPU memory. After executing a 
branch instruction once, you don’t need 
to access extemal memory on its second 
and subsequent executions. This leaves 
the burst sequencer four cycles in which 
to terminate and start fetching instruc- 
tions from the new (nonsequential) 
address. 


Waiting for Memory 
Large memory systems with access times 
of 20 ns just aren’t practical. If you simu- 


instruction bus 
32 bits 


Figure 1: A conventional zero-wait-state SRAM interface design for the Am29000 
nucroprocessor. Notice the separate instruction and data buses with the common 


address bus. 


| Cycle = 40 ns | 


System clock 


Data request 


— s е 
жі I 


Address 
| delay = 14 ns 


» Valid data 


Data-setup time « 5 ns 


Figure 2: The timing diagram for the interface design in figure 1. To implement the 
design at a 40-ns speed, you need an access time of less than 21 ns (clock cycle — 


address delay — data-setup time). 
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late the system in figure | with one-wait- 
state RAM —access time is 80 (two clock 
cycles) — 14 (address delay) — 5 (data- 
setup time) — 61 ns, not including 
buffers—you get 26,907 Dhrystones and 
14.08 MIPS—only 64 percent of peak 
performance. 

Simulating performance with three 
wait states (approximately the best dy- 
namic RAM (DRAM) cycle time cur- 
rently available) gives 14,104 Dhrystones 
and 7.42 MIPS, or 34 percent of peak 
performance. 

Clearly, much of the advantage of 
these faster processors is lost unless they 
are matched by unusually high-speed 
memory systems. 

This explains why the performance of 
the current generation of RISC computer 
systems is often so disappointing. If the 
test software has good locality of refer- 
ence (it works well with conventional 
SRAM cache technology), its speed of 
operation approaches that of the SRAM 
simulation. If it doesn't, then perfor- 
mance leans toward that of the DRAM 
(main memory). 

The benchmark performance of RISC 
machines using conventional technology 
is usually excellent, since the bench- 
marks are small enough to fit entirely 
within the SRAM cache. When actual ap- 
plications software using matrix algebra 
or data in large arrays is assessed, how- 
ever, the cache becomes much less effec- 
tive and performance drops. We need to 
adopt new computer system architectures 
to realize the real performance potential 
of RISC technology. 


Speeding Things Up 

Interleaving uses two banks of memory 
instead of one. One bank handles even 
addresses, and the other handles odd ad- 
dresses. If we assume that an instruction- 
fetch sequence occurs at sequential ad- 
dresses, then only one bank is active at 
any one time; the other bank can be in its 
row-address strobe (RAS) precharge 
cycle (for DRAM) or getting the next data 
ready (for SRAM). 

This process achieves its peak effi- 
ciency with the instruction-burst-access 
mode of the Am29000, When the 
Am29000 requests an instruction-burst 
access, the first bank of RAM is ad- 
dressed (see figure 5), It has approxi- 
mately 60 ns to get its data ready. The 
next word of data, however, comes from 
the second bank of memory. If the system 
design is such that the next address is 
placed on the second bank at the start of 
the cycle (using an external incrementer), 
then that bank has approximately 100 ns 
tO prepare its data. 

Furthermore, the second bank can pre- 
sent its data to the CPU only 40 ns, or 1 
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The MC88000 RISC 


he MC88000 is the first RISC pro- 

cessor from Motorola. Although 
the part number might seem to indicate 
some relationship with the MC68000 
family of complex-instruction-set com- 
puter (CISC) processors, nothing could 
be further from the truth. The 
MC88000 shares no common instruc- 
tions, architecture, or pin-outs with its 
CISC predecessors. 

Like the Am29000, instruction and 
data memories are accessed through 
separate ports. Unlike the Am29000, 
however, the MC88000 has two com- 
pletely separate address buses for the 
two mernory spaces, thereby preventing 
the possibility of contentions. As a result 
of the 32 extra interface pins, the 
MC88000 comes in a larger pin-grid- 
array package, totaling 182 pins and 
measuring 1.8 inches square. It sup- 
ports both big-endian and little-endian 
byte orderings. Figure A shows a block 
diagram of the system. 

The MC88000 has 32 general-pur- 
pose 32-bit registers. It uses register-to- 
register addressing for all data manipu- 
lation instructions. Registers are written 
to or read from memory only by load 
and store operations. 

The internal floating-point capability 
is a unique feature of the MC88000. The 
floating-point unit is actually organized 
as separate adder and multiplier units 
that can operate concurrently. 

Integrated within the MC88000 fam- 
ily are the MC88200 cache/memory 
management units (CMMUS); there is 
one for use with each of the instruction 
and data spaces. The cache is 16К bytes 
of 4-way set-associative SRAM that can 
achieve 1-cycle pipelined access оп 
cache hits and can be used in write- 
through or write-back modes. 

It is not mandatory to use these 
CMMUS, although the level of technol- 
ogy implemented in them certainly 
makes their use attractive. For inter- 
facing to main memory, they use the 
Motorola M-Bus, a multiplexed, multi- 
master protocol. À single read cycle on 


cycle, after the first bank does. Simi- 
larly, while the second bank is being ac- 
cessed, the first can be preparing to pre- 
sent its next data word to the CPU just 40 
ns later. 

Thus, interleaved burst access with 
practical SRAM could take just one wait 
state to set up the burst, then zero wait 


the M-Bus interface takes two CPU 
clock cycles. Although the burst-mode 
read improves the data transfer rate to 
four words every five cycles, burst mode 
is unlikely to be of much use in data 
memory applications. Nevertheless, the 
M-Bus is an excellent compromise be- 
tween the requirements of a bused mem- 
ory system and the performance of a 
high-speed, closely coupled memory 
system. 

By contrast, the MC88000 CPU P- 
Bus timings make it quite easy to operate 
high-speed SRAM with no wait states. 


P-Bus control | 


Memory 
management 


unit 


Data cache 


The P-Bus is a pipelined protocol, with 
the reply signals not being required until 
the cycle subsequent to the access. This 
gives a peak transfer rate of 80 mega- 
bytes per second at the 20-MHz CPU 
clock rate of the current MC88000 fam- 
ily. The worst-case access time is 50 + 
5 = 5 = 50 ns (no buffers) from address 
valid to data setup. No Dhrystone per- 
formance figures are available at this 
time. 

Motorola says that the MC88000 is 
scheduled for production in the first 
quarter of 1989. 


^ Destinaionbus | > 


P-Bus 
instruction 


P-Bus control 


| Метогу 
Datacache | management 
unit 


Figure A: The Motorola MC88000 RISC processor and support chip block 


diagram. 


States within it. Simulating this combina- 
uon yields 35,760 Dhrystones per second 
and 18.67 MIPS (85 percent of peak). 
The use of the instruction burst-mode 
configuration improves performance by 
2] percent. The simulator output also 
shows that the CPU pipeline had 25.3 
percent idle time, split mainly into 10.2 


percent instruction-fetch waits and 12.3 
percent data-transaction waits. There was 
also a 1.8 percent load/load transaction 
wait due to the wait states on the data 
RAM, and to CPU pipeline holds when 
switching from a write to a read cycle. 
Compared to peak performance, the 


continued 
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The Am29000 
Chip Set 


о quote from the Am29000 

user's manual, “Тһе Am29000 
Streamlined Instruction Processor is 
the result of a design philosophy 
which recognizes that processor per- 
formance must be considered in the 
light of the processor's hardware and 
software environment.” Thus, the 
Am29000 draws on system concepts 
not only from early RISC technol- 
ogy, but also from the bit-slice and 
interface technologies that Advanced 
Micro Devices has pioneered. 

The Am29000 has 192 internal 
general-purpose registers and a full 
32-bit architecture, and it currently 
operates with a 25-MHz clock, giv- 
ing a 40-ns cycle time (the most am- 
bitious for any of the currently re- 
leased RISC chip sets). Instructions 
are of three-address architecture; 
that is, of the form ADD Ra,Rb,Re, 
where the source operand in register 
a is added to the operand in register 
b, and the result placed in register c. 

The CPU includes demand-paged 
memory management (on-chip), a 
timer, and, like the MC88000, mas- 
ter/slave redundancy checking. 

For floating-point operations, the 
Am29027 Arithmetic Accelerator 
supports not only the IEEE floating- 
point data formats but also the DEC 
D,F,G, and IBM 370 formats. The 
Am29027 has an 8-deep 64-bit regis- 
ter file that can be programmed in 
flow-through (for scalar computa- 
tions) or pipelined (for vector opera- 
tions) mode. 

The floating-point speed pre- 
dicted for the Am29027 is excep- 
tional. AMD predicts a LINPACK 
rating of 3 million floating-point op- 
erations per second (MFLOPS), sin- 
gle precision, before the end of 1988. 
Although 3 MFLOPS represents a 
tenfold speed increase over 1987's 
technology, the MC88000 is also ex- 
pected to deliver this order of perfor- 
mance. For reference, the CRAY-1S 
supercomputer achieves 13 MFLOPS. 

The Am29000 chip set is rounded 
out with the Am29041 Data Transfer 
(DMA) Controller. It attaches the 
high-performance local data bus of 
the Am29000 to asynchronous pe- 
ripherals and includes DMA buffer- 
ing to more effectively utilize the 
Am29000's burst-transfer modes. 
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interleaved burst-instruction memory 
with real SRAM gives only 2.8 percent 
more instruction latency than perfect 
zero-wait-state memory using this Dhry- 
stone code. Thus, little is to be gained 
from further improvements (or complica- 
tions) to the instruction memory design. 


Pipelining 

In pipelining, the address of the next in- 
struction is placed on the address bus 
prior to the completion of the current 
cycle. External hardware latches this ad- 
dress, freeing the bus for the other chan- 
nel (either the instruction bus or the data 
bus). Performance improvement is mini- 
mal, 2 percent to 6 percent typically, and 
can be easily examined with the simu- 
lator. 

SCRAM is becoming prominent as 
the memory of choice for low-cost, 
high-speed computer systems. Even the 
80386 clone on which I am writing this 


article uses it. 

SCRAM is just like normal DRAM 
with RAS and column-address strobe 
(CAS) cycles, except that the column ad- 
dress is not latched on the falling edge of 
CAS, but can be changed while RAS and 
CAS are held low. In this mode, the 
RAM looks just like a 256K-bit (64K- 
bit 4) SRAM. Thus, for minor address 
changes within the same row of the RAM 
array, SCRAM has the fast access times 
of SRAM (typically 40 to 55 ns). 

There is a problem, however. When a 
new row address needs to be latched, the 
RAS precharge interval plus a normal ac- 
cess time must elapse. This typically 
leads to extra wait states at the 
of a burst sequence. The simulator has 
been designed to estimate additional 
SCRAM penalties. 

Since the instruction stream only 
rarely (less than 10 percent of the time) 
goes outside the current page, interleaved 


Dhrystone time (in cycles) for 59 passes = 31487 
This machine benchmarks at 39698 dhrystones/second 
Loading Am29988 Meuory from file: mw dhry.bin. 


loading section " 
loading section 


» at address 
loading section * 


at address 
loading section 
loading section 
Entry at Address: 


at address 
00001784 


at address 00002000 
68001000 
00003008 
at address 00000000 (564 bytes of type data) 
060001784 


[228 bytes of type data] 
[1924 bytes of type text] 
[18632 bytes of type bss] 


(1568 bytes of type text] 


Advanced Micro Devices Am29088 Simulator Ver 4.21-РС ~ 


Copyright 1987 


Sim complete -- successful termination 


Environment of "mw dhry.bin" simulation: 


Instruction Memory: 
3 Cycles for a Simple access. 


(0 Wait Statea) 


No Burst accesses are allowed and no Pipelined accesses are 


allowed. 


(0 Cycles To Decode an Address) 


Instruction ROM Memory: 


1 Cycles for a Simple access. 8 Cycles To Decode an address. 


Data Memory: 


1 Cycles for a Simple access. (8 Wait States) 
No Burst accesses are allowed and no Pipelined accesses are 


allowed. 


(@ Cycles To Decode an Address) 


Statistics of "mw dhry.bin" simulation: 


User Mode: 
Supervisor Mode: 
Total: 


Instructions Executed: 


32404 cycles 
189 cycles 
32593 cycles 


(2.98129616 seconds) 
(@.88808756 seconds) 
(0.00130372 seconds) 


27886 


Simulation speed: 20.71 MIPS (1.21 cycles per instruction) 


Figure 3: Simulator output for the interface design in figure 1. Note the Dhrystone 
(second line) and MIPS (last line, this page) predictions. 
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burst-mode SCRAM instruction memo- 
nes can be very effective. 


It Really Works 

I recently designed a Macintosh II copro- 
cessor board using the Am29000. It is 
typical of the designs that you can achieve 
using these memory interface architec- 
tures. 

Possibly the most important factor you 
need to determine in a design is how 
much memory you need and how much 
space you have available to hold it. This is 
usually the prime determining factor in 
choosing between SRAM and SCRAM 
and between externally bused and closely 
coupled (nonbused) systems. 

Deciding to go with an external bus 
(e.g., the VME bus) for your memory in- 
terface immediately sets an upper bound 
on the performance of memory-intensive 
applications. Buses have considerable 
overhead when they have to match 40-ns 


inire P Pipeline 
17.14% idle pipeline: 
12.10% 
2.58% Data Transaction Wait 


cycle times. You just can't use interleaved 
burst mode in a bused systern and achieve 
anywhere near the zero-wait-state perfor- 
mance of a closely coupled configura- 
tion, even when the bus is combined with 
an SRAM local cache. Thus, the neces- 
sity for a memory bus structure must be 
carefully balanced against the need for 
performance. 

Conversely, there is a limit to the 
amount of memory that can be closely 
coupled to a CPU. This limit is deter- 
mined not only by loading the CPU ad- 
dress and data outputs to capacity but also 
by the available space on the CPU board 
itself. At the moment, loading 512K 
bytes of SRAM (256K-bit technology) or 
2 megabytes of SCRAM (1-megabit tech- 
nology) to capacity would fully load each 
internal bus of the Am29000. 

In my case, I elected to use the Macin- 
tosh NuBus for access to peripherals, 

continued 


Instruction Fetch Wait 


9.09% Page Boundary Crossing Fetch Wait 
9.63% Unfilled Cache Fetch Wait 

8.00% Load/Store Multiple Executing 
1.54% Load/Load Transaction Wait 

8.38% Pipeline Latency 


——— Branch Target Cache ---------- 
Branch cache access: 13511 
Branch cache hits: 8197 
Branch cache hit ratio: 68.67% 


--------- — Translation Lookaside Buffer ---------- 
TLB access: 9433 

ТІВ hits: 9426 

TLB hit ratio: 99,93% 


--------.-. Bus Utilization ---------- 

Inst Bus Utilization: 71.44% 
23285 Instruction Fetches 

Data Bus Utilization: 18.11% 

3389 Loads 

2523 Stores 


3.24% Calis 
14.41% Jumps 
12.92% Loads 

9.34% Stores 

6.49% No-ops 


---------- Register File Spiliing/Filling 
@ Spills 
@ Fills 


(Simulator Performance: 592.60 cycles per second) 
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ChiWriter 


How are you currentty producing your scientific 
documents? Are you using a ‘golf ball’ style type- 
writer? А regular word processor, hand lettering 
ihe special symbols? Are you fighting against a 
'what-you-see-is-definitely-not-what-you-get' 
system wiih a special command language? Orare 
you using one of our competitors’ overpriced and 
inflexible products? Find out how ChiWrter can 
solve your scientitic word processing problems. 


& -CG-y* 
—— fe dx 


Y 2m -u 


0 
X 
H2 
H 
From an actua! САУН sorgen display 


Powerful Scientific/Multifont Word 
Processing at a Reasonable Price. 


ChiWriler із а complete word processor, de- 
signed weed lor typing sciantilic and foreign 
language text. Its fealures include: automatic 
pagination, variable headers and footers, foot- 
nates, two text windows and iniuitive formula edit- 
ing commands. Best of all, ChiWriter iscampletely 
'whal-you-see-is-what-you-get ' Even entering 
complicated formulas is easy because the screen 
display corresponds exactly to the printout. 


ChiWriter rune on ВМ PC's with CGA graphics, 
ona disk drive, 256K and EpsorvIBM 
Graphics compatible and other 9 pin printers. 
Support disks with drivers and high resolution 
e e other graphics boards and printers are 
availab 


'ChiWriter is а nily product with a price | daly you to beat 
and performance | dely you (0 snub . і know of several 
$500 programs that will de the job. but for the same money 
you could buy ChiWriter and a vacation.” 

Phil Wiswell, PC Magazine 


о Ciwrier Program 

а Hi Res Screen Support $2 
Hercules, ЕСА. VGA. AT&T/Gliwelti. Toshiba 

C) 24 Pin Printer Support $2 

O Laser Printer Suppor 
HP Laser Jel, Postscript 

о Chemisiry Font Sel 

о lalernaliona! Keyboard Support 

P? WordPertect Converter 

п Brochure 
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$5 05. & Canada, $10 Europe, $15 elsewhere 
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Horstmann Software Design Corporation 
140 E. San Carlos Street, Suite #200 

Р.О. Box 5039, San Jose, CA 85150 

(408) 298-0828 


horstmann software 
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System clock | | | | | | | | | | | | | | m 


29000 address valid —— »— Address bus freed for dath accesses : 


' Cydei | Cyce2 ! Cyce3 | Cycles | Сусю5 1 Cycles | 


Į 
t 1 t | ? ! 


1 
l 


Burst mode 
suspended 


Figure 4: The timing of a short burst-mode instruction-fetch access. Notice that the instruction fetch overlaps with the 


beginning of each cycle except the first. 


t i t 
System clock | | | | | | | | | | | | | | | | | 
| 
i 


1 
CPU address bus 


Bank 1 incrementer address 


Bank 1 data valid 


Bank 2 incrementer address 


Bank 2 data valid 


! Address п 


1 1 i 
1 Cycle 1  ! Waitstate 1 
Start 


Cycle2 t Cycle 3 


г Cycle4 


! Cycle5 ! Cycle6 


Figure 5: The timing for an interleaved instruction-burst access. Notice that the access switches back and forth between the 
rwo data banks. This process avoids the wait between accesses on a single bank. 


keeping the memory closely coupled to 
the CPU. I chose SCRAM for instruction 
memory, but due to the performance pen- 
alty incurred by SCRAM page-miss 
cycles, I selected SRAM for data mem- 
ory. Size considerations then led me to 
choose 512K bytes of 64K-bit X 4 chips in 
both technologies. It's interesting to note 
that the 512K bytes of SRAM costs al- 
most 10 times what the same amount of 
SCRAM costs. 

The performance simulation shows 
that the penalty for using SCRAM in the 
instruction memory was about 10 percent 
in this case. Although that may seem 
quite high, if you run the simulation for 
the same parameters using a 512-word 
page size (which is what you would get 
with I-megabit SCRAMs), the penalty is 
only 2.3 percent. 
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The usefulness of these new memory 
designs is intimately interwoven with the 
sophistication of the software they will 
execute. [t's obvious that the early ver- 
sion of the MetaWare C compiler (and as- 
sociated run-time libraries) that I used 
makes frequent branches or calls that are 
not within the current page of 256K-bit 
SCRAMs. The real performance poten- 
tial of these new architectures will re- 
quire further development of compiler 
and linker technologies. For example, 
placing small subroutines in-line rather 
than calling them makes a major differ- 
ence in the performance of SCRAM- 
based systems. 


Pushing Beyond 


In 1985, the performance of microcom- 
puters rivaled that of minicomputers. 


When the 051-32 achieved 1500 Dhry- 
stones (August 1985 BYTE), it was cause 
for celebration; yet today's high-end 
personal computer is capable of much 
greater performance. 

Today's RISC microprocessors aim 
their performance squarely at the super- 
computer user. Consequently, they are 
pushing operational speeds beyond the 
capabilities of current computer systems. 

As both hardware and software archi- 
tectures change to complement the im- 
provements in the CPUs themselves, a 
world of performance will open up that 
we couldn't even dream of just 3 years 


ago. B 


Trevor Marshall, Ph.D., is chief engi- 
neer at Yarc System Corp. in Thousand 
Oaks, California. 


WYSE рс 286 SYSTEMS 
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• INTEL 80286 Processor 
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e Model 2108 512k RAM Standard 
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WYSEpc 386 SYSTEMS 
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• INTEL 80386 Processor Running at 16 MHz 
„ Phoenix Bios 12 MB Floppy Drive 

* | MB of О Watt State Static Ram 

« Up to 24MB of True 32 Bit RAM 

a Socket for 80387 Math Co-Processor 


« WYSE Window System Status Display « Phoenix Bios L2 MB Floppy Drive 

« 2 Serial and | Parallel Ports « MS-DOS 33 GW-BASIC 

a 220 Watt Power Supply • Small Footprint 
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Hy pertExpert Systems 


reyper totally new from batt iie Garden 


HYPERTEXT 

Hypertext lets you link related concepts, logic 
or procedures. It adds a whole new dimension 10 
written material like training manuals, help systems 
and reference works. Hypertext allows users to 


access information in a non-linear fashion by follow- 


ing a train of thought. Hypertext lets the reader 
control the level of detail and the type of information 
displayed. But that's just one side of the coin. 


Announcing KnowledgePro;' a new de 
Knowledge Garden. It infegrete 


to create the world's firsf 


KNOWLEDGE PROCESSOR 


PC's now have the power to manipulate, store 
and retrieve knowledge using LLL itl 
d | 


ы 
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procedural control and inheritance. You 
can write new procedures in other lang- 
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results quickly — and then grow into more 
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EXPERT SYSTEMS 
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edge via the computer is control by the author. 
Thats why integration of hypertext and expert 
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| perating Microstat:!! couldn't be 
easier, No matter what your 
statistical needs are. Simply select 
the options you need from the menu system 
| with a keyboard or a mouse and your 
answer is available instantly. No complex 
command languages to learn. On-line help 
is only a keystroke away! Plus, it only 
takes three disks to operate the program. 
Microstat-ll 15 simple to use and fast! 


The *1 Selling Micro Statistical 
Package is Even Better! 

Microstat is by far the most popular 
micro statistics package of all time. Tens 
of thousands of satisfied customers have 
relied on Microstat since 1979 for а! their 
statistical needs. Microstat has been used 
for every application imaginable from check- 
ing the brine content of tuna fish to keeping 
game statistics for an NFL football team. 
Already 64 of the Fortune 100 companies 
have purchased Mictrostat. Virtually every 
major university :s presently using Microstat 
and over 10,000 copies have been sold to 
the US government. Microstat-l| 15 even 
better! 


The Coverage You Need 

Microstat-ll has the statistical tests you 
need. Just some of the areas of coverage 
are descriptive statistics, ANOVA. corela- 
tion and regression (with stepwise). tirne 
senes. hypothesis testing. nonparametrics. 
crosstabs and chi square. probability distri- 
butions, scatterplots, plus a lot more! 


Easier Installation 

Microstat-1l provides all this power with 
only 3 disks and can run on a hard disk or 
a floppy disk system with two drives. Our 
competitors use up to 21 disks and most 
require a hard disk. Plus Microstat-ll 15 not 
copy protected. 


Even Greater Flexibility 

We have completely redesigned the data 
management section to include features cur 
users have requested. You can have unequal 
cases in the same file, aliased variables, 
missing data, range checking. and built-in 
scalars on data entry. plus other new fea- 
tures. You can even use a mouse! 


Improved Speed and Interface 
Micrastat-ll 15 8 times faster than our 
own Microstat version 4.0 and almost twice 
as fast as the competition. This exceptional 

speed was achieved without any loss of 
accuracy. When running descnptive sta- 
tistics the results were Macc. АН pe 
even faster with a numeric i : 


Microstat-l... . .....88 seconds 


procieaos | File vet 12 


The user interface has 3150 been greatly 

| improved. A fuli-mode! regression on the 
infamous Longley data takes only 9 strokes 
with Microstat-II. One competing package, 

| which claims to have the easiest command 
structure, requires 88 strokes. Plus. a 

| specifically designed reversable scrolling 
feature has been added to save you even 
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more time. You don't have to rerun a test 
to see output that has scrolled off the 
screen. 
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Want just a peek at Microstat II? We'll send 
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Also. a generous update program is available 
for our loyal Microstat customers. Just 
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Steve Ciarcia 


The SmartSpooler 


Part 2: Software and Operation 


SmartSpooler can function as 
a complete remote data-processing 
computer to analyze data 


Last month, ] introduced my version of the ulti- 
mate printer buffer: SmartSpooler. While Smart- 
Spooler has 256K bytes of memory and supports 
both serial and parallel printers, it also has fea- 
tures that improve its versatility and ease of use. 
m These features include a “switchbox” capability 
(i.e., for routing serial or parallel computer input to serial or 
parallel printer output), multiple-copy printing, a single-sheet- 
feeding mode, and buffer capacity indicators. Also, you can 
daisy chain multiple SmartSpoolers to control a whole network 
of peripherals. 

Most important, SmartSpooler is intelligent. While I've pre- 
sented it primarily as a printer buffer, SmartSpooler lets a host 
computer completely control its operation. You can even down- 
load executable code to SmartSpooler. Rather than being 
merely a simple printer buffer, SmartSpooler can function as a 
complete remote data-processing computer that analyzes and 
interprets the data flowing through it. 

This month, ГИ finish the hardware discussion by explaining 
the user interface and then briefly describe SmartSpooler's 
operation. 


Push Buttons and LEDs 

A 6821 peripheral interface adapter (PIA) neatly connects four 
front-panel push buttons, eight front-panel LEDs, and an eight- 
position DIP switch. The PIA, which is IC24 in figure 1, pro- 
vides two 8-bit ports (port A and port B) and four multipurpose 
handshaking lines (CA1, CA2, СВІ, and CB2). The DIP 
switches connect to port A, which is programmed as an 8-bit 
input port. The switches specify options like data transfer rates 
and operating modes. Figure 2 contains switch settings and 
functions, 

The four front-panel push buttons set configuration, pause 
the output, enter copy requests, and clear present settings. The 
combination of a simple resistor/capacitor circuit and a Schmitt- 
trigger inverter debounces each push-button input. The condi- 
tioned inputs are connected to the handshaking lines, which are 
programmed so that any switch closure will generate a CPU 
interrupt. 

The eight LEDs with current-limiting resistors connect to 
port B. SmartSpooler sets this port up as an 8-bit output port. 
(Be aware that port B has the extra 10-muilliampere current 
needed to drive the LEDs.) Four of the LEDs signify Smart- 
Spooler's operating mode: Config, Copy, Pause, and Clear. 

The remaining four LEDs indicate which ports are enabled: 
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Parin (parallel in), Serin (serial in), Parout (parallel out), and 
Serout (serial out). During initial setup (Clear), these LEDs 
display the I/O port configuration (serial/parallel). When 
SmartSpooler is making copies (Copy), these LEDs display the 
number of copies requested (1 to 4) and then the number of 
copies remaining to be printed. During normal operation, the 
LEDs indicate how full the SmartSpooler buffer is: 0 percent, 
25 percent, 50 percent, 75 percent, or 100 percent. 

The two ОВ-255 IBM PC-compatible parallel printer input 
and output connectors are mounted on the printed circuit board. 
I've mounted two 20-pin headers behind these connectors for 
the serial ports. These headers accommodate a pair of optional 
ribbon cables with DB-25P serial connectors on the end. You 
can operate SmartSpooler with either or both pairs of connec- 
tors installed. If you need only parallel-to-parallel operation, 
you use only the DB-25S connectors. 


Buffer-Manager Software 

The basic algorithm at the core of SmartSpooler is a FIFO 
buffer manager. A FIFO, whether a single chip or a box like 
SmartSpooler, consists of an input port and an output port, con- 
nected by a buffer memory (perhaps 256 bytes for a FIFO chip 
and 256K bytes for SmartSpooler). The buffer memory decou- 
ples the input and output data rates: fast dump from the com- 
puter, slow dump to the printer. 

A good analogy for a FIFO is a water tank with fill (input) and 
drain (output) pipes, each pipe having a pump (see figure 3). 
The input can pump faster than the output, so the rate difference 
is absorbed as the tank fills. As is true with the water tank, the 
FIFO has to handle two special cases: full and empty. When the 
tank is full or empty, the respective pump (input or output) 
should be turned off. 

We can immediately dismiss the intuitive software algorithm 
for implementing a FIFO (i.e., actually moving the data). While 
suitable for very small FIFOs, such an algorithm would choke 
on a full 256K-byte buffer. Instead, we use a scheme called a 
ring buffer, which manipulates input and output pointers, in- 
stead of actually moving the data (see figure 4). 


Interrupts and Direct Memory Access 

You can divide the implementation of the FIFO into three com- 
ponents: determining when an I/O port is ready for transfer, 
performing the transfer, and updating the pointers. 

You could use a pure software approach in which you poll the 
I/O ports for readiness, transfer data with IN and OUT instruc- 
tions, and have the program update buffer pointers. However, 
this scheme has some problems. 

First, polling is extremely inefficient. Consider the typical 
case of simultaneous high-speed input and low-speed output. 
For each input character, you have to check whether the output 
is ready, even though it normally won't be. Actually, it's much 
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worse, since you also have to check for handshaking, front- 
panel switch closure, and a number of other mundane events. 
The overhead adds up quickly, limiting performance. 

second, software to access the buffer and maintain the buffer 
pointers is difficult to write for buffer sizes larger than 64K 
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bytes. Eight-bit CPUs like the HD64180—and even 16-bit 
CPUs like the 8086/80286— must monitor each access and cal- 
culate memory-management-unit (HD64180) or segment- 
register (80286) reload values to manage a large buffer. 
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Figure 1: Schematic for SmartSpooler's DIP-switch and LED НО circuitry. A single 6821 peripheral-interface-adapter chip 


handles all the switches and lights. 
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Figure 2: DIP-switch settings and their effects on SmartSpooler's various operating modes. 
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In businesses where 
complex numeric problems 
are a daily challenge, 
professionals from all 
walks of life rely on the 
APL*® PLUS? System. 


The APL* PLUS 
System 


Thousands of professionals in a 
wide range of fields— invest- 
ment research, insurance, cor- 
porate finance, engineering, 
and science— find the 

APL* PLUS System the per- 
fect software for complex prob- 
lem solving. That's because its 
natural mathematical orienta- 
tion and conciseness of code 
provide the ideal environment 
for model building, array han- 
dling, system prototyping, and 
matrix manipulation. And for 
your connectivity needs, the 
APL* PLUS System runs on a 


A PLUS + WARE" PRODUCT 
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The APL PLUS System is avatlable for the mainframe. ІВМ РС and compatibles. 
Macintosh, and machines running UNIX and VAX/VMS. The APL& PLUS System may 
be purchased through dealers and distributors worldwide. 


APL* PLUS and PLUS# WARE are registered trademarks af STSC. Inc. UNIX. 
Macintosh. and JBM are registered trademarks of AT&T Beli Laboratories. Apple 
Computer, and International Business Machines Corporation. respectively. 

Top companies according to the April 17, 1987 issue of Business Week. 


48) 5. suggested retail Гог DOS version. Internationa} prices slightly higher. 
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Numeric Problems with APL 
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APL is indispensable in derel- 
oping mathematical models for 
pricing financial securities such 

as options, futures, and bonds. 
Complex mathematical alga- 

rithms are programmed quickh 5 
and concisely. And, empincal /5 
research is facilitated by APLY 
unmatched capabilities in 
manipulating and analvzing 
arrays of data. 
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connections, fare pricing anak- 
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wide range of machines and 
operating environments. 
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would take us using other 
methods. 
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Figure 3: A FIFO buffer is like a water 
tank, absorbing the difference between 
input and output rates. In a typical 
printer buffer task, the input is faster 
than the output. A basic function of the 
FIFO/tank is to control the pumps for 
the special cases of tank full and tank 


empty. 


~] Output 


Figure 4: (a) SmartSpooler's FIFO 
buffer operates using a ring-buffer / | 
algorithm that manipulates input and / 

output data pointers rather than actually FUR м 
moving the data. The flowcharts fi | Input pointer | pointer nj 
shown here illustrate two key functions: ==; 7% =) 
(b) handling full and empty conditions NS". 7 
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and (c) checking for buffer wraparound. 
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The solution to the problem of inefficiency is to exploit the 
HD64180's excellent interrupt capabilities. SmartSpooler’s /О 
is totally interrupt-driven, including the serial and parallel ports 
as well as the front-panel switches. Table 1 lists these interrupt 
assignments. 

To solve the problem of large buffer maintenance, Smart- 
Spooler uses the HD64180's direct-memory-access controller 
(DMAC), which has direct access to the entire physical address 
space. Besides performing the actual IN and OUT operations, the 
DMAC maintains the buffer pointers (using built-in DMA ad- 
dress registers with auto-increment). Channel 0 is the input 
channel, configured to perform ИО-ю-тетогу DMA. Channel 
1, as output, is configured for memory-to-I/O DMA. 

Usually, I/O DMA occurs by request of the I/O device itself. 
Unfortunately, this doesn't easily handle special cases like 
buffer full, buffer empty, Pause button, copies, and handshak- 
ing. To get more flexibility, SmartSpooler uses a "soft" DMA 
technique. The HD64180 inputs are connected to CPU 
I/O ports instead of directly to the F/O peripheral ports. This lets 
the software initiate DMA. 


Hands Across the Buffer 

Both input and output ports need to provide handshaking. On 
the input side (host to SmartSpooler), the host must be signaled 
to stop when the buffer fills, to prevent overflow (remember the 
water tank example). On the output side (SmartSpooler to 
printer), SmartSpooler needs to pause when the printer is busy 
printing or goes off-line. In the formal world of data communi- 
cations, this is known as flow control. 

Flow control requires handshaking, which is a way of convey- 
ing start/stop information between the various devices. Hard- 
ware handshaking uses extra signal lines dedicated to flow con- 
trol. Software handshaking conveys flow-control information 
over the data channel itself. 

The Centronics parallel interface uses hardware handshaking 
signals: STROBE, ACK, and BUSY. The RS-232C ports pro- 
vide both hardware handshaking (RTS and CTS) and software 
handshaking (XON/XOFF). 

The problem with serial handshaking (RTS, CTS, and 
XON/XOFF) protocols occurs when the receiver can't shut off 
the sender in time to prevent overflow. Those of you who have 
spent time trying to get terminals or computers to run at 19,200 
ог 38,400 bits per second know what I mean (the beeping termi- 
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| Table 1: SmartSpooler takes full advantage of the 
HD64180's interrupt capabilities. Note that the NMI 
and INTO signals are also gated with XBUS inputs, 
allowing 1/0 expansion boards to use them. 


NMI: Not used (parallel output part ERROR input is optional) 


INTO: Parallel input port 

ІМТІ: Parallel output port 

INT2: Front-panel switches 
PRT(Timer}0: Software delay timer 
PRT(Timer}1: Real-time timer 
ОМАО: Not used 

ОМА1: Not used 

CSI/O: Not used 

ASCI(UART)O: Serial input port 
ASCI(UART)1: Serial output port 
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nal syndrome). Also, some sending devices check for hand- 
shaking only at the end of each line, rather than for each charac- 
ter. To avoid overflow, SmartSpooler's serial port drivers 
incorporate a 256-byte "pad," allowing plenty of time for hand- 
shaking delays. 


Local, Test, and Host Modes 
SmartSpooler's operating mode is determined at power-on by 
DIP-switch settings. 

Local mode is the normal mode of operation. In this case, 
SmartSpooler enters the default port configuration ( parallel to 
parallel) and is ready to spool incoming data. Using the front- 
panel switches and LEDs, you can enter commands to change 
the port configuration, pause the output, and request copies. 

Test mode works with a standard R5-232C terminal con- 
nected to one of the serial ports (see photos Іа and 16). Instead 
of entering the spooler routines, SmartSpooler executes a built- 
in monitor program, which contains routines to test the ports, 
switches, and LEDs, as well as a complement of traditional 
monitor commands (display, enter memory, and so on). Test 
mode is useful for diagnosing hardware, cable, and host driver 
software problems. 

Host mode lets the host computer download commands to 
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Photo 1: (а) This screen shows the commands available while SmartSpooler is in test mode. (b) From this screen, you can 
individually test ай four buttons, all eight LEDs, and all eight DIP switches, The right-hand column shows the SmartSpooler 
modes for several different DIP-switch settings. Whatever setting is last selected determines the default mode SmartSpooler 


enters when you reset it or power it up. 
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Operation Summary for SmartSpooler 


Power-on: 
* Clear LED goes on. 


* Config LED goes on, and the default 
port configuration is shown. 


е Clear LED goes off, and the LEDs 
switch to show buffer capacity. 


е SmartSpooler is ready for operation. 


Changing the port configuration, 
changing the pause mode, and 


aborting printout: 
° Push the Clear button. 


* Push the Config button to change the 
port configuration and the Pause but- 
ton to toggle the pause mode on/off. 


ө Push the Clear button (Clear LED 
off) to start SmartSpooler operation. 


Suspending/resuming printing: 

е Push the Pause button to suspend 
printing. 

e Push the Pause button again to resume 
printing. 

Making copies: 

* Press Clear prior to sending document 
to copy. 

e Send the document to SmartSpooler. 

* Push the Copy button. 


о Push the Config button to select the 
number of copies (0 to 4) desired. 


* Push the Copy button again (Config 
LED off) to finish the copy request. 


® The Copy LED will remain on until 


Single-sheet printing: 
* Make sure you've selected the pause 
mode during power-on or Clear setup. 


* Make sure your computer transmits a 
formfeed character to SmartSpooler 
prior to each new page (including the 
first). 


е When the Pause LED goes on, insert а 
new page into the printer. 


* Push the Pause button to print the next 
page. 


Check buffer capacity, port config- 
uration, and the number of copies 
remaining: 

* During normal operation (Clear LED 
off), the parallel/serial In/Out LEDs 
show percent full (0, 25, 50, 75, or 
100) the SmartSpooler buffer is, and 


all copies are printed. 


* The LEDs switch from showing the 
port configuration to monitoring the 
buffer capacity. 


SmartSpooler. One benefit of host mode is that it lets you use 
software— instead of switches and LEDs—to set the port config- 
uration and serial port format (data transfer rate, start/stop bits, 
parity, and so on). In fact, you can remove SmartSpooler's 
switches, LEDs, and corresponding circuits if you never use 
SmartSpooler for local mode operation. 

For the ultimate in versatility, the host can even download a 
new control program to totally replace SmartSpooler's control 
program. SmartSpooler's ROM vectors all HD64180 interrupts 
through a RAM-based vector table, letting the new control pro- 
gram take over interrupt response. Combining SmartSpooler's 
hardware with optional XBUS expansion boards (e.g., the Cir- 
cuit Cellar GT180 color graphics display or ће COMM180 
modem/small-computer-system-interface [SCSI] board) and 
your own control program opens the door for lots of interesting 
applications. 


Using SmartSpooler 
SmartSpooler is easy to use. The following is a summary of spe- 
cific button functions. 

Pushing the Clear button stops any operation (I/O) in prog- 
ress, initializes SmartSpooler, and lights the Clear LED. Any 
data in the buffer is lost upon Clear. 

You use the Clear button in the following instances: 


* to change the port configuration 

* to change the pause mode 

* before receiving a document that will be copied 

* to cancel a printout 

е to finish the Clear request (Clear, Config, and Pause 
LEDs off) 
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the Pause LED controls print sus- 


pend/resume. 


The Pause button has two functions, one after the Clear but- 
ton is pushed and another during normal operation. After 
you've pushed the Clear button (Clear LED on), pushing Pause 
toggles the pause mode on or off. When pause mode is on 
(Pause LED on), SmartSpooler will suspend output after trans- 
mission of a formfeed character to the printer. Use this mode for 
single-sheet feeding; position the next sheet and push the Pause 
button (Pause LED off) to resume printing. When pause mode 
is off (Pause LED off), SmartSpooler will not check formfeed 
characters. Use this mode when printing continuous (i.e., 
platen or tractor-fed) forms. 

Push the Copy button (Copy LED on) to make copies of 
everything SmartSpooler has received since the last Clear. 
Then, increment the number of copies desired by pushing the 
Config button (Config LED blinks). 

The LEDs show how many copies are selected: One LED on 
means one copy (plus original); four LEDs on means four 
copies (plus original). After entering the number of copies de- 
sired, push the Copy button again (Config LED off) to complete 
the copy request. 

The Config button toggles the I/O (serial or parallel) port 
configuration when the Clear LED is on. The configuration is 
reflected on the parallel/serial In/Out LEDs. 


Two Functions 

SmartSpooler is actually two projects. One of these is a high- 
performance printer buffer; the second is a configurable intelli- 
gent peripheral controller. Most people will assemble it as a 
printer buffer, but others will find applications ideally suited for 
the host programmed mode. While SmartSpooler is not a trivial 
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in BASIC programming. A revolution that 
earned PC Magazines Best of 1987 award and 
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Instant programming means 
instant results. 

With Microsoft QuickBASIC 4.0, you get 
a complete instant programming environment. 
Revolutionary technology lets you run, edit, 


debug, and then continue running your program. 


Without a time-consuming compile step. 

So you get instant results and instant 
productivity. 
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project, you can extend it to perform tasks that separate it from a 
mere buffer. One possibility is to use SmartSpooler between a 
host computer and a modem to filter incoming data, initiate and 
time calls, or encrypt and decrypt data. 

As a printer buffer, 256K bytes is more than adequate. How- 
ever, as a specific-application peripheral controller, Smart- 
Spooler might need additional capability. 

As I mentioned previously, it is not inconceivable to add 8 or 
16 additional ГО ports, a 20-megabyte SCSI hard disk drive, or 
the GT 180 color graphics display to SmartSpooler through its 
XBUS expansion connector. The necessary hardware for such 
peripherals already exists for SmartSpooler from previous Cir- 
cuit Cellar articles. 


Experimenters 

While printed circuit board kits for SmartSpooler are available, 
I encourage you to build your own. If you don't mind doing a 
little work, I will support your efforts as usual. You can down- 
load a hexadecimal file of the executable code for Smart- 
Spooler's system EPROM (27128) from my bulletin board at 
(203) 871-1988. Alternatively, you can send me a preformatted 
ІВМ PC floppy disk with return postage, and I'll put all the files 
on it for you (add $6 for the SmartSpooler User's Manual). Of 
course, this free software is for noncommercial personal use 
only. 


Next Month 
The first part of a two-part article on a two-channel “hiofeed- 
back" EEG brain-wave analyzer. @ 


I'd like to personally thank Tom Cantrell for his extensive work 
on this praject. Without his software expertise, I'd be hope- 
lessly mired in an ocean of bits forever. 


Editor's Note: Steve often refers to previous Circuit Cellar articles. 
Most of these past articles are available in book form from BYTE 
Books, McGraw-Hill Book Co. , Р.О. Box 400, Hightstown, NJ 08250. 

Ciarcia 's Circuit Cellar, Volume I covers articles in BYTE from Sep- 
tember 1977 through November 1978. Volume II covers December 
1978 through June 1980. Volume Ш covers July 1980 through Decem- 
ber 1981. Volume IV covers January 1982 through June 1983. Volume V 
covers July 1983 through December 1984. Volume VI covers January 
1985 through June 1986. 


It's virtually impossible to provide all the pertinent details of a project 
or cover all the designs I'd like to in the pages of BYTE. For that reason, 
І have started a bimonthly supplemental publication called Circuit Cel- 
lar Ink, which presents additional information on proiects published in 
BYTE, new projects, and supplemental applications-oriented materi- 
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PCvoice mail, now only $199. 


Watson?, hailed by one 
reviewer as "the premier 651- 2186). To order, call 1 (800) 533-6120 
voice mail station" at $498, 
is an even better value at 

$199. Watson eliminates 
telephone tag and gives you 
big-system features like auto speed-dial, auto 
answer, message forwarding, and built-in 300/ 
1200 bps modem. For an ear-opening 


als. For a one-year subscription (6 issues), send $14.95 to Circuit Cei- 
lar Ink, P.O. Box 3378, Wallingford, CT 06494. Credit card orders can 
call (203) 875-2199. 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 
Inquiry 934. 


1. SmartSpooler RAMless full printed circuit board kit for parallel-to- 
parallel operation. Comes complete with printed circuit board and all 
printed-circuit-board-mounted components, including HD64180, IC 
sockets, SmartSpooler software on EPROM, and User's Manual. Less 
DRAM chips. 5501-КІТ ............................................... $119 
2. SmartSpooler experimenter's kit for parallel-to-parallei operation. 
Comes with printed circuit board, crystal, HD64180 and plastic- 
leaded-chip-carrier socket, software on EPROM, and User's Manual. 
Available only through September 30, 1988. 5502-ЕХР............. $89 


Optional serial port ribbon cables are available. Call for pricing. 


The SmartSpooler design is available for licensing to qualified manu- 
facturers. Call for information. 


All payments should be made in U.S. dollars by check, money order, 
MasterCard, or Visa. Surface delivery (U.S. and Canada only): add $5 
for U.S., $8 for Canada. For delivery to Europe via U.S. airmail, add 
$14. Three-day air freight delivery: add $10 for U.S. (UPS Blue), $25 
for Canada (Purolator overnight), $45 for Europe (Federal Express), or 
$60 for Asia and elsewhere in the world (Federal Express). 


There is a mululine Circuit Cellar bulletin board system (running TBBS 
2.0M} that supports past and present projects in BYTE and Ink. You are 
invited to cal] and exchange ideas and comments with other Circuit Cel- 
lar supporters. The 300-/1200-/2400-bps BBS is on-line 24 hours a day 
at (203) 871-1988. 


To receive information about the Circuit Cellar Ink publication for 


hardware designers and developers, please circle 100 on the Reader 
Service inquiry card at the back of the magazine. 


Steve Ciarcia (pronounced "see-ARE-see-ah ") is an electron- 
ics engineer and computer consultant with experience in pro- 
cess control, digital design, nuclear instrumentation, and prod- 
uct development. The author of several books on electronics, he 
can be reached at P.O. Box 582, Glastonbury, CT 06033. 


call 1 (800) 6-WATSON (in Mass., (617) 


{in Mass., (617) 655-6066). 
Credit Cards Accepted. 
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This is the year of the dragon. 
Harness its power 
and reap its good fortune. 


It's a year that begins with a powerful array 
of computer systems designed, engineered, and 
manufactured exclusively by us...business/ pro- 

fessional systems that proudly carry our name. 
Leading the way is our new TCS 8000. Designed to 
harness advanced 80386 microprocessor technology, 
It is remarkably powerful, extremely fast and extra- 
ordinarily versatile. The TCS 8000 gives you ali the 
strength of the MS-DOS! concurrent DOS 3867“ PC 
MOS 3867" and the incredible capabilities of OS/2™ 


The TCS 8000 Is equipped with 1MB of memory, 


but it will easily accommodate up to 16MB on the mother- 
board by utilizing mamory modules...standard modules 


that dramatically reduce the cost of expanding fi 
memory and inéreasing memory access speed. J 
As part of a network, п, 4,4 | 
multi-user system, or asa I  ; 
stand-alone system the TCS ы | 
8000's performance proves that 2 | 
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Like the ancient dragon, the TCS 8000 is a symbol of 
power and good fortune. It will provide your customers 
with tremendous value, and you with superior profit- 
ability. Indeed, the exciting new TCS 8000 is destined 
to be a genuine "fire breather.” 


For complete details and specifications, call toll-free: 
1-800-421-2929 Ext. 256. 


The TCS 4000... 
The remarkable TCS AT compatibility in a 
7000 AT compatible. very small footprint. 


——. Advanced thinking is an ancient art. 
Seug at Comdex Atlanta —Booth #2024 
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MackDOS" 
Will Blow You Away!! 


MackDos is an Icon 
based user interface 


BENEFITS: 
- Easy set-up using on screen 
FEATURES: co 
-Instant access to applications via - Make your own Icons for 
oen flexible user interface. 
-DOS commands cxecuted at the - Much more intuitive than old- 
click of mouse. fashioned menu systems. 
Each ba Snid Secretaries love it! 
- program can 1 25 
to pass environment settings and 5223 eee ee 
: ы ry consump- 
ieee Карасана Io the ER tion than Windows. 
application. Ў : 
ына йн cain ew с> - Provides standardized user 
- Set up allo S. Inr. 
application from any sub- % келерден 
У. 5 - Gives both novice and 
| . % experienced users the most 
- Fast, crisp graphics makes you 2 DOS di 
feel like you are sitting in front us дені анны 
оҒа MacIntosh. A 
- Full featured Icon Editor Рене protection 
included for Icon customization. 


z - Variable colors to 


Directory 1+4 tL hir Reno he Ack а Frogron case сус strain. 
- Up to 35 Applications} ШОБ) Print Type LIE Remove 6 program | 
on the screen simulta- —MBÉÁÓ € € Ник — EMEN | - Great for hard disk 
neously. prie Lac те... * | organization or for 
new user access. 
- MackDOS even runs 
Windows!! ALL THIS FOR... 
$59.95! 
TXM, Inc. 
Box 5142 
Cary, NC 27511 Super Deal!!! 
Order Today! 
Order Line: 
(919) 467-6855 Requirements: 
Graphics Monito 
MC,VISA qi das 
Macintosh is a trademark of Apple Computer, Windows is a trademark of Microsoft Corporation. Dealers Weicome. 512K Memory 


DATABACKw»^ Turbo Gim 


DATABACK is a kaysiroke saving, resident program. It moniors every keystroko Turbo Gls a graphics development environment lor С. Supported displays include VGA, EGA, 

and, af veer defined intervals, saves the keystrokes to disk fde. If a power failure CGA, and Heroules. Display support боов not require memory resident device drivers. Device 

ooours, a"hot" kay will restore the data as if the user were actualy re-typing the in- driver support is included for HP and Houston instrument plotters, and Epson style graphics 

formation. DATABACK wil pay for ей the firsi Ume you use it, printers, A programming hook and examples are provided lo develop one's own device drivers. 

DATABACK otters Ihe following leatures: Turbo G has 60+ functions including lines, circles, arcs, lis, viewport, and user coordinate 
» User delined save intervals (dalined in number of koystrokes) windows. Hidden line suppression is included for 3-D graphing. The command syntax is заву to 
> Works wih floppy dieks or hard disks. 


use but powerful The source is avaiable. MackDOS was lian using Turbo Q. 
- Variabla time reminder 10 save data. 


„ Ensy їп use via screen prompts. $69.95 


„бал be used to aulomale processes, presentations, ог Library $79.95 
+ deal ae with editors, spreadsheets, and word processor. Source $1 49.95 
- Graal 104 portables or laptops. 
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Dick Pountain 


POP Goes the Macintosh 


POP-11, a powerful Al programming 
language, is finally 
available on a microcomputer 


or me, the ideal language would be an artful 
blend of Pascal, Lisp, and Forth with a dash of 
Smalltalk and Prolog. From Pascal, it would 
take clean syntax and block structure that can 
make programs both readable and beautiful. 
From Lisp, it would take weak data typing, list processing, and 
the notion that procedures are indistinguishable from data. 
From Forth, it would take the ideas of extreme interactivity with 
executable subprograms, incremental compilation, and a simple 
compiler that the programmer can understand and whose ser- 
vices you can invoke from a user program. From Smalltalk, it 
would take the idea that a class of data objects should have pri- 
vate access procedures, known only to class members. From 
Prolog, it would take the built-in pattern matching and database 
facilities. 

My ideal language appears to exist already. It's called POP- 
11, a language I first discussed in a BYTE column in October 
1984. Unfortunately, SNAP, the simplified IBM PC version of 
POP that I wrote about in 1984, was never released; the project 
ran out of funding and üme. Now things are looking up: A full 
implementation of POP-11, called AlphaPOP, is available for 
the Apple Macintosh. It requires a Macintosh running the Hier- 
archical File System (HFS) with 512K bytes of memory. It 
comes on either single- or double-sided disks. (See the text box 
" AlphaPOP for the Macintosh" on page 288.) 


POP History and Fundamentals 
POP-11 started life back in the late 1960s as POP-2, developed 
in the machine intelligence department of Scotland's Edinburgh 


University (the same department that produced the Edinburgh 


Prolog standard) by Robin Popplestone and Rod Burstall. It was 
designed as a replacement for Lisp, with a more acceptable syn- 
tax that would make it easier to learn. After being used as a main 
research language at Edinburgh for years, it migrated to Sussex 
University in Brighton, England, where a slightly simplified 
version was ported to the DEC PDP-11 and christened POP-11. 
(For the rest of the article, I will refer to it simply as POP.) POP 
was designed especially to put powerful artificial intelligence 
(AI) programming techniques into the hands of noncomputer 
people; at Sussex, it was used in computing courses for arts and 
literature students. It has found widespread use in European AI 
departments, as has its relative, POPLOG—a combined POP/ 
Prolog system for the DEC VAX. 

POP is an incrementally compiled language, like Forth or 
Microsoft's QuickBASIC 4.0. New procedures are compiled into 


Illustration by Chris Spolien © 1988 


a heap-based dictionary in which a procedure can appear only 
once. Whenever you recompile a procedure, its name remains 
in place but the old code record is freed, eventually to be gob- 
bled up by a garbage collector that operates automatically when 
heap space gets too low. Procedures are compiled into a stack- 
based virtual machine code that has only 17 instructions. You 
can define new language keywords by using a set of procedures 
that directly compile these virtual machine instructions. This 
Way, you can alter not just the surface syntax, but the compiler 
itself; for example, you can add new control structures to POP. 

POP is a highly interactive language, rivaled in this respect 
only by Smalltalk-80. Anything you can do inside a procedure 
(including looping), you can also do directly from the keyboard, 
and vice versa. It's a weakly typed language, like Lisp, so the 
same variable could, at different times, hold a number, a string, 
a list, a procedure, a vector, or one of many other kinds of ob- 
jects. You can predeclare variables as in Pascal or C, but if you 
don't, POP will declare them for you (with a message saying 
that it has done so). 

It supports integer, big-integer, and floating-point arithmetic 
(the latter are called decimal numbers), and, like BASIC, it's 
happy to let you mix the types in a calculation, performing auto- 
matic type conversions. Many trigonometric, logarithmic, and 
transcendental functions are built in, including even the hyper- 
bolic functions. Decimal precision is up to 16 places, and you 

coniinued 
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can choose to output any number of places. You can also com- 
pute in any number base up to 36. 

An assignment statement in POP is written from left to nght, 
the assignment operator being represented by the —» symbol; 
it's best to think of it as meaning "goes into." So, [cows dogs 
pigs] -> x; puts the list on the left of the -> symbol into a 
variable x. I could have predeclared the variable by vars x;. 

Input and output parameters for procedures are declared sep- 
arately. In this procedure definition, 


define add tení(numl) -> num2; 
numl + 10 -» num2; 
enddefine; 


the output parameter is called num2. 


Stack-Based Architecture 
POP is a stack-based language, using an open stack like that in 
Forth to pass all its parameters. Mercifully unlike Forth, how- 
ever, POP looks after the stack contents automatically so the 
programmer need not worry about them. Named output vari- 
ables are just placeholders provided for readability, the results 
actually being left on the stack. The => operator prints the 
whole stack contents destructively and is smart enough to rec- 
ognize all the available data types and print them in a suitable 
format. You can inspect the value of any item using the print 
arrow (=>). So, add_ten(3) => prints 13 on the screen, while x 
=> prints [cows dogs pigs]. 

One consequence of the stack-based architecture is that POP 
can easily handle procedures that take variable numbers of input 
parameters or produce variable numbers of results. Such proce- 


€D SYSTEMS DESIGNERS 


POPLOG 
the power of 3 


Featuring 


3 Integrated incremental compilers: 
Common Lisp, Prolog and Pop-11 


Multi-language programming fully supported 
Dynamic external loading of C, Fortran, Pascal... 
Integral language-sensitive, full-screen editor 


Over 600 installations worldwide 


Running on VAX/VMS, VAX/UNIX, Sun-2 & 3, 


Apollo, HP-9000... 


dures are very useful in certain problem domains, especially 
when returning lists. For example, you can make a list of the 
first 100 integers in POP like this: 


[% Гог i from 1 to 100 do i endfor 4} 
-» ints; 


The $ symbols tell POP to evaluate the expression lying between 
them; otherwise, the actual source code would have been as- 
signed to ints as a list. The for loop could be replaced by a 
procedure that returns a variable number of results. 

POP has a rich set of control structures, including ones for 
list manipulation and pattern matching. Syntactically, they are 
all fully (if verbosely) bracketed by adding end to the opening 
word, as in if...endif, until. ..enduntil. Hence, Pascal's 
begin...end and C’s curly brackets need not enclose code 
blocks. I love this feature, and I marvel that so few languages 
adopt it (Modula-2 somehow stumbled at the last hurdle). 

The for loop has several special forms for iterating over lists, 
which is usually more efficient than using recursion, though re- 
cursion is supported too. Consider the clarity of this simple list 
reverse procedure: 


define reverse{listl) -> list2; 
[] -> list2; 
for item in list] do 
item :: list2 -> list2; 
endfor; 
enddefine; 


continued 
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Its no secret, in the laser printer world, you select 
either PostScript or HP LaserJet compatibility. You buy 
your printer from HP, your board from QMS and your 
software from Adobe. 

Destiny pulls it all together. 

Thanks to our LaserAct П" laser printer, our Page- 
Styler (PostScript language compatible) software and 
PageStyler board. We go beyond HP Laserjet Series II com- 
patibility by offering complete PostScript compatibility 
with our own PageStyler software embedded in our ASIC 
processors for the IBM PC" add-on board. The boards, 
printers and software offer full compatibility for the 


PostScript standard on our LaserAct II printer which is 
already fully compatible to the LaserJet Series ll. 

The LaserAct II offers 512K memory, upgradable to 
4.5MB, 50% faster throughput than HP LaserJet Series II, 
and can become a full HPGL plotter with vector graphics 
features. Four months on-site service from TRW is standard. 

Destiny's PageStyler software technology also extends 
to upgrade HP LaserJet Series, Canon LBP Series, and 
Acer LP Series laser printer users for PostScript compat- 
ibility ata much more affordable cost. 
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Destiny Technology Corporation 
930 Thompson Place 
Sunnyvale, California 94086 
(408) 733-3171 


See us at COMDEX Spring '88 at booth #5032 
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AlphaPOP for the Macintosh 


IphaPOP 1.0, the first commer- 

cially available version of POP-11 
for microcomputers, exploits the Macin- 
tosh user interface extensively. You can 
have several editor windows open on dif- 
ferent source files, and you can compile 
whole programs or selected procedures 
by clicking on menu options. A compre- 
hensive on-line help system provides a 
belp window that explains the param- 
eters and actions of any built-in proce- 
dure. The package includes two excel- 
lent printed manuals, one of which is an 
alphabetically organized reference to all 
the procedures. 

AlphaPOP can access the ROM- 
based QuickDraw graphics so you can 
draw lines, rectangles, and ovals (filled 
with patterns if you wish) and display 
text in different sizes and fonts. Pictures 
are displayed in Graphics Windows, 
which AlphaPOP treats as POP devices, 
equivalent to files. 

What does AlphaPOP's high-level ex- 
pressive power cost in terms of effi- 
ciency? As with Lisp and Smalltalk, 
quite a lot. This is not the language of 
choice for real-time control systems. 
The Sieve benchmark runs in 168 sec- 
onds for 10 iterations, which is slow for 
a Mac II. The Sieve is hardly representa- 


tive of POP’s strengths, however; the 
program in listing 1 takes 9.9 seconds to 
read in an 11K-byte file and sort the re- 
sulting list of 2420 words, while the re- 
verse procedure that I defined in the 
main text takes 1.8 seconds to reverse 
the final list. 

AlphaPOP comes from Cognitive 
Applications, a firm that was started on 
the campus of Sussex University and in 
which the university has a shareholding; 
the programmers are all ex-Sussex POP 
people. The availability of POP on a 
personal computer has been a long time 
coming because, even more than Lisp, it 
e ES PN 
and lots of processing powe 

AlphaPOP consists of a à 240K-byte 
executable kernel with over 120K bytes 
of source code for library functions. The 
memory manager adjusts its use of 
memory to the amount of memory that 
you have. While AlphaPOP will run on 
a 512K-byte Mac, I ran it on a 4-mega- 
byte Mac II. There was 2. 4 megabytes of 
frec space, which is enough to write se- 


The next release of AlphaPOP should 
be ready by the time this is published. 
According to the company, it will in- 


clude some little tweaks, such as the 
ability to store a default environment on 
disk (e.g., macros and fonts to be loaded 
op start-up) and the ability to compile 
turnkey programs that can be launched 
without entering AlphaPOP. Cognitive 
Application's Ben Rubinstein informs 
me that the company has successfully at- 
tached an AlphaPOP procedure to a Hy- 
perCard button. 

AlphaPOP costs $400 with a special 
price of $300 to educational users. 
Multiuser licences are available. A de- 
veloper's version is in preparation, fea- 
turing lexical scoping, optimized compi- 
lation, processes, and full C and Mac 
Toolbox interfaces; it will be offered as 
an upgrade to existing users. 

You can get more information on 


AlphaPOP from: 


Computable Functions Inc. 
35 South Orchard Dr. 
Amherst, MA 01002 

(413) 253-7637 


Cognitive Applications 
4 Sillwood Terrace 
Brighton 

East Sussex BN1 2LR 
U.K. (0273)-821600 


[In a similar way, you can iterate on the successive tails of a list 
by for tallitems onlistldo.... 

One of the pleasures of POP is its semantic consistency. All 
the data types supported (including user-defined types) have а 
set of similar operators for manipulating them. Moreover, the 
names of these operators are formed by adding the same prefix 
to the type name, so you can usually guess what an operation is 
called without consulting the manual. 

For example, an operator that starts with 1s recognizes the 
type of its object. So isstring(x) returns true if x is a string, 
false otherwise. The equivalent for numbers is called 
isnumber( }. You get the picture. 

A constructor creates objects of a type (e.g., cons11st( ) is 
the constructor for lists), while an initializer creates initialized 
objects of a variable length type. A destructor breaks an object 
down into its parts (e.g., deststring( ) turns a string into a set 
of characters). A subscriptor operator allows you to access items 
in a repetitive data structure (like a list or a vector), while an 
accessor does the same for fields in a record structure; the name 
of an accessor is normally just the name of the field it accesses. 
For example, the subscriptor for lists is called subscr1(), so 
subserl(3, [cat dog pig}) would return pig. Because sub- 
scripting is used so often, there’s a concise alternative syntax 
modeled on the normal array notation, so mylist(4) returns 
the fourth element of myList. 

All types also have a print procedure (class_print) that 
knows how best to display them on the screen, and an updater 
that changes the value of an object. Updaters have no names; 
they are represented by the assignment arrow. So frog -> my- 
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list(3); replaces the third element of mylist with frog, 
using the updater for lists. 


Benefits of Modularity 

POP is object-oriented in a somewhat restricted sense. Because 
the class system in POP lacks inheritance, it is not usually pro- 
moted as an object-oriented language, but it achieves most of the 
benefits of program modularity. You can define new classes of 
object, and define the methods for operating on them, within the 
above-mentioned categories. What's more, you can replace the 
existing operators for the built-in types. If you want lists to be 
printed out in some special way, you can write a procedure and 
assign it to be the c1a58. print for lists. 

In addition to these class-method operators, a group of uni- 
versal operators works on most types. These are the equality test 
в; the identity test ==; the concatenator <>; length(), which 
measures the size of objects; datavord( ), which returns the 
type of object; and explode( ) , which is a universal deconstruc- 
tor. If you apply 1ength() to a string, it tells you how many 
characters are in it, but for a list, it returns the number of top- 
level items, and so on. The «» operator joins together two 
strings, lists, vectors, procedures, or records of the same type. 

There is a related operator, ><, which joins two objects of any 
type by concatenating their print representations into a string; it 
is often used for screen output. The equivalent of the Pascal 


write('That took',count, 'seconds') ; 
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How to get through traps with 


Quaid Analyzer 


Quaid Analyzer is a powerful diagnostic tool 
that shows what is going on Inside your com- 
puter. Since we developed Она! Analyzer to 
unravel copy-protection, we had to Include ways 
of tracing in spite of the countermeasures used 
to block us. Some common ones are: 


Overwrite the vector for interrupt 3, so vou 
can't use breakpoints. Quaid Analyzer can 
use any of the other 255 vectors for break- 
points instead. 


Overwrite the vector for interrupt 1, so you 
can't single step. Quaid Analyzer scrupu- 
lously saves and restores interrupt cells 
when changing them. You won't notice 
changes to vector 1 except at the one in- 
struction doing the change. Step over it with 
another command. 


Checksum the program to detect 
breakpoints. Quaid Analyzer can report ev- 
ery interrupt call. Since DOS programs have 
to call interrupts for all system services, you 
get control frequently, and at revealing 
places. Single stepping is unaffected by 
checksums. 


Manipulate the t flag to stop single stepping. 
Just avoid the single step key for one in- 
struction. Quaid Analyzer has two ways to 
step over a few instructions. 


Point the stack over the interrupt vectors. 
Just ask Quaid Analyzer to catch the next 
system service call interrupt. The program 
will have to fix everything first. 


Of course, your own program probably doesn't 
have any tricks to block tracing. With a tool as 
powerful as Quaid Analyzer, it should be a sim- 
ple matter to diagnose it. 

Quald Analyzer comes with a manual, and software on a 3 
inch and a 5 inch diskette. Ҥ you are not satisfied with 
Quald Analyzer, you can return it within 30 days for a re- 


fund. Очам Analyzer is not sold by dealers in the United 
States or Canada. It is not copy-protected. 


To order Quald Analyzer, call us with your credit 
card, or send us a check for $200 US funds. We 
ship within a day at our expense. 


Quaid Software Limited 

Third Floor Dept B630 

45 Charles Street East 

Toronto Ontario Canada МАҮ 152 


(416) 961-8243 
Warning! For advanced programmers only. 
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Listing 1: 7 used AlphaPOP for the Macintosh to run 
this program, which reads in a text file, makes it inio a 
list of words, sorts the list, and returns it as a result. 
On a Mac II, this program takes 9.9 seconds to read an 
1 1 K-byte file and sort the resulting list of 2420 words. 
The reverse procedure takes 1.8 seconds. 


define sortfile(inputfile) -> sortedlist; 
vars readnext, item; 


inputfile.discin.incharltem -> readnext; 


[ % 
until (readnext ->> item) == termin do 
if item.isnumber then consword(item»«'"); 
elseif item.isstring then consword (item); 
else item; | 
endif; 
enduntil; 
$ J.sort -> sortedlist; 


enddefine; 


in POP is 


pe('That took'<>count, 'seconds'); 


Where Pascal restricts the smartness to the write routine, POP 
provides a generalized mechanism so you can assign the string 
expression to a variable or pass it to a user procedure. 


Procedures as Data 

Procedures in POP are first-class objects, which is to say that 
you can handle them just like any other data object. For exam- 
ple. you can assign a procedure to a variable and execute it just 
by passing parameters to the variable name: 


add ten -> x; 
x{5) => 15 


This means that you can create arrays and lists of procedures and 
then use them to devise extremely subtle control strategies. You 
can concatenate procedures just like strings or lists, and the re- 
sult is a procedure that performs both the original actions in 
sequence. 

Procedures can be passed as parameters to other procedures. 
A lovely example is the built-in routine newarray( ), which, 
not surprisingly, creates new arrays. It can take a procedure as 
its last parameter, which is then executed to calculate the initial 
values for the new array. So you could set up the elementary 
school multiplication table by saying 


vars mult table = newarray((1 12 1 12], 
procedure (x, y) ; 
x * у; 
endprocedure); 


which creates a 12 by 12 table of products. The function proce- 
dure defines anonymous procedures that will be used only once 
(similar to the function LAMBDA in Lisp); indeed, define merely 
calls procedure and then assigns the result to a named variable. 
Because procedures are first-class objects, they can also be 
returned as results from other procedures. One area in which 
POP exploits this ability is for disk I/O. POP-11 was originally 
designed under Unix, and it has inherited Unix's streamed I/O 
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philosophy, whereby the disk is perceived in terms of an output 
and an input stream of single characters rather than blocks; C 
programmers will feel at home here. POP implements streamed 
input and output by creating procedures. The standard proce- 
dure discin( filename) returns as its value not a character 
from the disk file, but another procedure that itself returns char- 
acters from the disk; such a procedure is called a character 
repeater. 

Every time you call a character repeater, it returns the next 
character from the file, eventually returning the unique object 
termin, which is POP's equivalent to the end-of-file marker. 
Disk output is performed in a similar way using a character con- 
sumer procedure returned by discout( ); this swallows a char- 
acter given to it and writes it to the file. If you need to read from 
different parts of the same file, then you can create several re- 
peaters on the same file. This mechanism is simple and elegant 
oe is limited to sequential access; there are no random-access 
iles. 

To get a taste of the way POP works, I wrote a little program 
to read in a text file, make it into a list of words, sort the list, and 
return it as a result (see listing 1). 

The variable readnext gets assigned an item repeater. Item 
repeaters are procedures that read in whole POP objects rather 
than just single characters, and you make them with the built-in 
procedure incharitem, by passing to it a character repeater 
produced by discin. 

The line inputfile.discin.incharitem illustrates an alter- 
native syntax called dot notation that you can use to make nested 
function applications easier to read; it means exactly the same as 
incharitem(discin(inputfile)). 

The function incharitem simply uses the tokenizer that POP 
itself uses when parsing input; here, then, is a good example of 
using the compiler as an extra resource. Readnext can return 
words (equivalent to Lisp atoms), numbers, or strings, so I need 
to convert them all to words by using consword( ); Sort() isa 
built-in procedure for sorting lists of a single type. 

With POP, you can define closures, which you could think of 
as procedures whose arguments have been partially supplied 
and are looking for the remainder. For example, if you already 
have a procedure nth. root(x,n), you could economically 
define а new procedure square. root(x) as a closure of 
nth. root( ), with n frozen permanently to the value 2. 

POP supports dynamic lists, which some other languages call 
lazy lists. These are lists whose elements are produced only 
when they are asked for, so you can use them to represent infi- 
nite collections, such as “all the integers," without tying up in- 
finite memory. 

POP supports macros, not unlike the preprocessor macros of 
C. You can use them to customize the syntax, to avoid the over- 
head of a procedure call with in-line code, or to isolate program 
features that are subject to frequent changes. 

POP supports properties, which are hashed lookup tables 
with the hashing mechanism built in. They can be used to create 
databases in conjunction with other POP data structures like 
lists and records. 


Popping the Question 

Perhaps the most powerful features of POP are the pattern 
matcher and database. The fundamental operator is matches, 
which tests two lists, the second of which is a pattern (usually 
containing wild cards) and returns a Boolean result; 


[ salamander bright shall burn | matches [ = bright == 
returns true because the wild card = matches any single word, 


and == matches any number of words. POP can bind variables as 
continued 
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a side effect of the pattern matching, so 
[ salamander bright shall burn | matches [ ?x bright == 


not only returns true but leaves x with the value salamander, 
while 


[ salamander bright shall burn | matches [ = bright ??x ] 


leaves x bound to the list [shall burn]. This form of matching 
is most often used in if statements and loops where the Boolean 
value is useful. Where no such retum 15 required, you can use 
the —> operator, which merely binds variables and returns 
nothing, but which raises an error if it fails to match. 


[ salamander bright shall buen | 
=--> (= bright ??x | 


You can make these matching statements still more powerful by 
applying restrictions to the pattern. For example, ?name :4 will 
bind name only to words exactly four letters long, while ??y: 10 
will bind y only to lists of 10 items. A restriction can also be the 
name of a procedure, which is executed with a found item as its 
argument; binding only occurs if the procedure does not return 
false. For example ?х: 1snumber will bind x only to numbers. 

POP's built-in data structure, called database, is a list of lists, 
and is supplied with a set of procedures for adding and removing 
assertions and doing sophisticated matching. Add ( [J1m 11kes 
beans] ) would add the assertion about Jim to the database. 

There are two special forms of the for loop that work by 
matching in the database. One uses foreach, which takes a pat- 
tern and executes the loop body once for each match, while the 
other uses forevery, which takes a number of patterns and exe- 
cutes the loop for every set of values that satisfies them all. This 
is getüng close to Prolog: 


forevery 
((?person likes ?x][?x is nutritious]] do 
[^person is well fed] => forevery; 


However, POP does not have automatic backtracking, which 
makes Prolog superior for certain applications (and which is 
why Prolog has been added to POP in the POPLOG system). 
Nevertheless, the humble POP database makes writing expert 
systems very easy and replaces a lot of code that the Lisp user 
would have to keep reinventing. 


Rich and Expressive 

In summary, POP is the richest and most expressive program- 
ming language I've ever used, and I've used a few. Despite its 
wealth of features, it is also easy to learn. The advanced features 
are entirely optional, and a beginner can use POP like BASIC or 
Logo without even knowing what a closure or a dynamic list is. 
While learning it, 1 never once experienced one of those 
Moments of Great Bewilderment (MGBs) that 1 remember from 
when I was learning Lisp and Prolog. 

Any programmer who knows C or Pascal should feel immedi- 
ately at home with POP because it's imperative, procedural, 
and statement-oriented. While experimenting with the Alpha- 
POP implementation, I found myself writing for sheer pleasure 
the sort of programs that AI students get out of their system in 
their first year: sentence parsers, travesty generators, and the 
rest. For me, it is almost the ideal programming language. 8 


Dick Pountain is a technical author and software consultant liv- 
ing in London, England. He can be contacted c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 
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Searching for Text? 
Send an N-Gram! 


Short character strings called 
n-grams give every document a 
unique signature 


ere's the problem: You maintain a full-text data- 
base of all the stories printed by a large daily 
newspaper. With several hundred issues stored, 
you want to find al] the stories relating to a par- 
ticular subject. How do you do it? 

The keyword approach is too limited; the database contains 
too many subjects. Artificial intelligence (AT) won't help much; 
machines and programs aren't that smart yet. You could use 
special pattern-recognition hardware, but the cost is prohibitive. 

The solution to the problem might be a novel approach devel- 
oped by Raymond D'Amore and Clinton Mah at PAR Govern- 
ment Systems Corp. in McLean, Virginia. Their technique is 
simple, elegant, and it works. It uses pieces of words, which 
they call n-grams. 


Fingerprinting Documents 
An n-gram is a sequence of a specified number of characters 
occurring in a word. For example, the two-character n-grams 
(or 2-grams) in the word "duck" are “du,” "uc," and “ck.” Ап 
n-gram vector is a list of the n-grams found in a document and 
the number of times each was found, as shown in figure 1. 

To set up a document-retrieval system using n-grams, you de- 
rive an n-gram vector for each document as you are storing it. 
The n-gram vector comes 
from the text. It is an index of 
the document, a unique “Йп- 
gerprint" that you can use to 
identify it. To create the n- 
gram vector, you remove the 
common words from the text; 
then you remove the common 
endings from the remaining 
words. You count selected n- 
grams in the word fragments 
that are left and keep them in a 
list; that's the n-gram vector. 

You then store the n-gram 
vector with a pointer to the lo- 
cation of the full-text docu- 
ment. You might want to store 
the vector along with other 
vectors that are similar to it. 

Now you are ready to re- 
trieve documents using words, 
phrases, or sentences that de- 
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scribe the subjects of interest. You can even use a sample docu- 
ment as a query to find others similar to it. To do this, you create 
an n-gram vector of the query and compare it to the vectors of 
the documents. The retrieval program computes the degree of 
similarity between the query's n-gram vector and those of the 
documents. When the similarity is great enough, the program 
selects the document, as shown in figure 2. 


Beyond 2-Grams 

To differentiate all but the shortest documents, counting only 2- 
grams is not sufficient. Some 2-grams are very common, such 
as “Че.” Others, like "qz," never occur. The common 2-grams 
don't have much value in indexing a document. For an index to 
be useful, it must differentiate between dissimilar documents. 
But if an n-gram occurs often in every document, it doesn't tell 
you anything. Those that don't occur at all also have no value 
because they don't tell you anything, either. 

Rather than throwing away the common 2-grams, we can ex- 
tend them to 3-grams. For example, rather than using “te,” you 
would count all the possible 3-gram combinations that use "te"; 
that is, “tea,” “teb,” “tec,” and soon. 

D'Amore and Mah say that about 200 of the 676 possible al- 
phabetic 2-grams (26 х 26) occur frequently enough to be сап- 
didates for extension. Unfortunately, many 3-grams are also 
very common; but you can extend the common 3-grams to 4- 
grams, and so on. Extending the n-grams improves the system's 
performance. However, you don't always need to go to 4-grams 
to index a document. The shorter the document, the smaller the 
size of the n-gram necessary to index it. Short documents of a 
few hundred words might need only 2- or 3-grams (as common 
as they are) to differentiate 
them from one another. For 
example, 2-grams alone work 
well enough with directories, 
such as telephone books. 

D'Amore and Mah use 
about 12,000 different 2-, 3-, 
and 4-grams to index docu- 
ments. Án n-gram vector 
created using all these terms 
won't have 12,000 n-grams in 
it, however. The number of n- 
grams occurring in a docu- 
ment increases slowly as the 
number of words in it rises; a 
3000-word document, for ex- 
ample, might have only 600 
different n-grams. But if you 
have to keep track of 12,000 
different n-grams, it would 
seem to make sense to use 4- 

continued 
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PETER PIPER 


Figure 1: In this n-gram extraction, four kinds of n-grams 
are included in the vector for the phrase "Peter Piper. " This 
vector contains two 2-grams (each of which occurs twice) 
and two 3-grams. Note that n-grams can overlap. 


grams instead. Not so; there are too many of them. There are 
676 2-grams if you use only alphabetic characters. But there 
are 17,576 alphabetic 3-grams, and almost half a million alpha- 
betic 4-grams. 

You can also include nonalphabetic characters in n-grams. 
The only ones generally useful are numbers, which occur fre- 
quently in documents and are often the subject of queries. 
“Commodore 64,” “256K bytes of RAM,” and “Тһе Belchfire 
8000 with 40 megabytes of hard disk storage" could all occur in 
a document and thus be the subjects of a query. 

None of the numeric and alphanumeric n-grams possible are 
considered common. You should probably store purely numeric 
n-grams as 3-grams. There are only 1000 possible numeric 3- 
grams. Compared to the number of alphabetic n-grams, this is a 
relatively small number. 


Cut Qut the Noise 

Another way to reduce the number of n-grams you need to dif- 
ferentiate documents is by noise reduction. Noise, for purposes 
of indexing, is information contained in a document that doesn't 
add much to your ability to find that document. Punctuation is 
considered noise. Common words such as a, the, by, and for are 
also noise. 

Table 1 contains a list of 258 of the most commonly used 
words in American English. They comprise about 55 percent of 
the words used in the written language. Your database may have 
different common words. (If your database consists of articles 
about computers, for example, such words as mother and father 
might occur less frequently.) Because they are so common, 


Documents 


Ae — 


these words add little information to text analysis. However, you 
must carefully consider their elimination. Mother, father, chil- 
dren, and school might be quite common in some contexts, but 
eliminating them might remove important information, particu- 
larly in an academic or sociological-factors database. Some 
words, too, are homonyms. Begin, the name of the former 
Israeli prime minister, is spelled the same as begin. Eliminating 
begin also, unfortunately, eliminates Begin. 

Listing 1, COMMON.C, provides an efficient method for 
recognizing these common words. A large table at the end of 
COMMON.C (not shown in listing 1) was taken from a spelling 
checker written in Pascal (thus the need for the program to offset 
subscripts by 1). It contains an array of structures, each with a 
single character, a wordend flag, a next index, and an alt in- 
dex. 

À word fragment enters the table by converting the first char- 
acter in the word to an index. This is simple: a is 1,0152, and so 
on. The next index for this entry is taken to be the current in- 
dex. From this point, the characters of the word aren't used as 
indexes; they're just compared to the characters in each table 
entry. The function now works as in table 2. This method is fast, 
and you can expand it to include more words. You can also com- 
pact the table if you wish. 

You can even consider common word endings to be noise. 
Ended and endings have the same root: end. If you reduce both 
words to their common root, you eliminate superfluous differ- 
ences, and the similarity measurements will improve. This pro- 
cess of stemming a word down to its root is known as conflation. 


Digging Up the Roots 
Whenever a program must extract meaning from individual 


words of English text, the word forms are often conflated—that 
is, normalized or transformed into a simple, common form. 
Words such as civilization, fishing, and halted are transformed 
into their basic forms: civilize, fish, and halt. At least, that is the 
goal. To accomplish this, you need a set of rules similar to those 
used in knowledge-based systems. If you use only a few (20 or 
30) rules, some transformations won't be accurate. Civilization 
might truncate to “civiliz.” A word like the truncates to “th,” 
as do they and these, when such words really shouldn't be con- 
flated at all. 

To deal accurately with this problem, you need 1000 or more 
rules that specify, for the most part, exceptions and special 
cases. When very high precision isn’t necessary, a few rules 

continued 


Lookup or insert 
Vectors for 
documents 
in the 
database 


Figure 2: An n-gram vector is a list of the n-grams in a text document, minus all common words and common endings. The n- 
gram vector is stored with a pointer to the location of the full-text document. By comparing the n-gram vector of a query to those 
of stored documents, you can find documents likely to contain what you're looking for. 
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for Embedded Applications 
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The CMOS Little Board/PC represents a significant break- 
through in microcomputer technology, providing system de- 
signers with a highly compact, self-contained, low power, 
"PC-compatible" system module in the space of a half height 
5-1/4-inch disk drive. Everything but the keyboard, monitor, 
disk drive, and power supply is included! 


The CMOS Little Board/PC is ideally suited for embedded 
microcomputer applications where IBM PC software and bus 
compatibility are required and where low power consump- 
tion, small size, and high reliability are critical. 115 low power 
requirements, compactness, and solid state disk drive sup- 
port make the Little Board/PC especially useful in rugged or 
harsh operating environments. 
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e Data acquisition and control ө Diskless workstations 
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Listing 1: COMMON.C, a C program used io 
recognize common words. 


/* this structure holds a directed graph 
used to recognize common words */ 
#define GRAFSIZE 405 
struct { 
char с; 
char wordend; 
int next; 
int alt: 
} stopgra£[GRAFSI2E] { } 
/* The data used to initialize stopgraf is 
given later 
“/ 
int stopword (word, м1) 
char word[]; 


int wl; /* word length */ 

/* 
stopword enters the common word graph 
with the value in word(]; if word[] is 
in the graph, return 1, else 0 

af J 


{ 
int j-0, р; 
p = word[j] - ‘at + 1; /* the first 
entry is 1, not zero */ 
while (1 < wl-1 бір) { 
j++; 
р  stopgrafíp].next; 
while (p && stopgraf[p].c < мога[]]) 
P = stopgraf[pl.alt; 


L£ (stopgraf{p].c !- word[j]) р = NULL; 


return(p €& stopgraf(í(p)].wordend): 
} 


will suffice, and the odd cases don't really matter. 

The C function in CONFLATE.C (see listing 2) does a sim- 
ple-minded job of conflation. The table endings is an array of 
structures that contains the rules. Each structure has the text of a 
word ending, its length, a possibly zero-length replacement 
string, its length, and the index of the next table entry so the 
program can check whether the current word ending matches 
one stored in the structure. 

A word enters the table at ending[0]. If the word ends in 
"ably," the program truncates it. The process repeats, starting 
at ending.next. However, if the word doesn't end in "ably," 
then "ibly," "ily," "ss," and so on are checked in order. The 
checking (and replacing) continues until the program reaches 
the end of the table. Notice that there are three endings where 
the check string is zero-length. The first two are traps to prevent 
falling through to the lower part of the table. The last terminates 
execution of the function. 

For example, the word readabilities passes the first few rules 
and then matches “ies.” The program removes "ies" and re- 
places it with "y." The word becomes readability. Matching 
then continues at ending[14]. The program matches and re- 
moves "ability." The word becomes read. The endings table is 
checked at location 24, but matching fails to the end. Notice that 
these rules don't always create reasonable stems. Movabilities 
conflates to “том,” invisibilities to 'invis.” However, the pro- 
gram also conflates move and invisible to "mov" and "invis." 
In other words, all forms of the same word conflate to the same 
root, although the root may not be the one you'd expect. 


Useful N-Grams: Worth the Weight 
Rare n-grams are more useful in discriminating between differ- 
ent documents than are common ones because the rare ones are 
weighted more heavily during similarity computations. The sys- 
tem's performance determines the weighting scheme used. 
D'Amore and Mah have found the following to work well: W, = 
1 /./P, where W, is the weight to be used for n-gram number i, 
continued 


Table 1: 7his list contains 258 of the most common words in American English. Such words fail to help distinguish 


documents from one another, and removing them makes documents ' n-gram vectors more unique. 
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before 


began 
being 


each got 
earth great 
end had 
below enough hand 
between even hard 
big ever 

both every 


or things 
other think 
our j thig 
i those 
thought 
three 
through 


boy 


boys 
but 


by 
called 
came 
can 
children 
come 
could 
country 
day 


days 
did 
different 
do 
does 
don't 
down 
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eyes 
far 
father 
feet 
few 
find 
first 
following 
food 
for 
form 
found 
four 
from 
get 


go 
going 
good 


something 
sometimes 
soon 
sound 
stil 

story 
study 
such 

take 

tell 

than 

that 

the 

their 

them 

then 
there 
these 


they 


time 
times 
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barriers, ours remains an attractive $25.28. 

While other PC books are scrambling 
to figure out how to juggle the PC and Mac, 
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books. 
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our subscribers directly influence their com- 
pany's microcomputer purchasing decisions. 
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IT’S INDISPENSABLE. 


and P, is that n-gram's probability of occurrence. 

You can calculate the probability that a specific n-gram will 
occur by counting all the occurrences of that n-gram in a large, 
representative body of documents. Then you divide this count 
by the total number of n-grams. You must calculate a weight for 
each n-gram used as an indexing term, but you do it only once; 
after that, the weight is a constant you look up in a table. 


Computing Similarity 
To determine the similarity between two n-gram vectors, you 
multiply the frequencies of corresponding n-grams by their 
weights and sum the results. When two n-gram vectors are dis- 
similar, the sum of the products of the corresponding frequen- 
cies is small: Where one vector has some of a particular kind of 
n-gram, the other hasn't any or has only a few. When the two 
numbers are multiplied, the result is zero or a small number. If 
two n-gram vectors are similar, they have more of the same n- 
grams, and the result is larger. 

There is a scale of similarity, then, from small similarity 


continued 


Table 2: The logical operation of the function in listing 1 
after establishing a beginning current index. 


While there is a current index and you haven't run out of 
characters in the word, 
Get the next character from the word. 
Set the current index to the next value. 


While you have a current index and your current character 
in the word is greater than the character stored in the 


current table entry, 
Set the current index to the value at alf. 
Endwhile. 


If the character at the entry for the current index isn't 
the same as the current character in the word, you don't 


have à common word. 
Endwhile. 


When you finally come to the end of the word, if the current 
table entry's wordend flag is set and you haven't otherwise 


eliminated this word, it is a common word. 


Listing 2: CONFLATE. C. This routine will stem a word down to its root. 


/* A Conflating Function In C */ 


idefine LT -1 
Fdefine EQ 0 
ідеГіпе GT 1 
slteqgt (51,52) 
unsigned char *sl, *s2; 
/* compares two strings */ 
( 
богц) ( 
if (*sl < *s2) return(LT); 
if ("31 > *s2) return (СТ); 
if (*sl == *s2 && !*sl) return(EQ); 
81++; s2t*; 
} 
} 


/* the Following are locations in 
the conflarion table */ 
idefine SSend 3 
idefine Eend 10 
define IONend 12 
| define ARYend 14 
| tdefine ABLend 20 
define IVend 22 
define ATend 23 
| "define ISend 24 


|! #define FIN 27 
| define ENDINGS 28 
| struct { 


char tending; /* ending string */ 

int offset; /* length */ 

| char *replace; /* replacement */ 
int replen; /* length */ 

| int next; /* goto */ 

| ) endings [ENDINGS] ( 


"ably" у 4, un В 0, ISend, 
н ір1у" А 4 : “и 0, FIN, 
"етуи, d, ми; 0, SSend, 
/*SS*/ "ss", 2, "sg" 2, FIN, 
"ous", 3, ШЕП 0, FIN, 
"ies", 3, чу" 1, ARYend, 
"5", 1, "н, 0, Eend, 
"ied", 3, "y", 1, ARYend, 
| "ed", du °c 0, АВіепа, 
"ing", 3, +" 0, ABLend, 


/*E*/ "e", Кы ЗЫ. 0, ABLend, 
"al", Жы т. О, ІОМепа, 

/*ION*/"ion*, 4, =, 0,  ATend, 
Ят. 0, ти 0, FIN, 

/ *ARY*/"ary", di н. 0, FIN, 
"ability",7, "^", 0, ISend, 
"ibllity",7, "", 0, FIN, 
"ity", 3, 0) 0, IVend, 
té ify", 3, " " 0, FIN, 

"=, 0, ин, 0, FIN, 

/*ABL*/"abl", 3, "е, 0, ISend, 
n ibl", 3; n " 0, FIN, 

/*IV*/ "iv", oe Сут; 0, АТела, 

/*AT*/ "at", 2, . м“, 0, ISend, 

/*IS*/ vis", 2, ию, 0, FIN, 
тігі”; 4, "", 0, ҒІМ, 
"olv", 3, "olet",4, FIN, 

/*FIN*/^", 0, "=", 0, FIN*1); 


stem(í) 
/* if the ending of word[] is in 


endings.ending, it is removed and any 


replacement string is tacked on the 
end; search and replacement is 
controlled by endings.next */ 


( 
int i; 
extern char word([]; 
extern int wl; 
i = 0; 
while (i<ENDINGS) { 
if (slteqgt (&word[wl- 
endíngs[i]).offset], 
endings(i].ending) == EQ)I 
cpystr( 
£word(wl-endings[|[i].offset], 
endings{i].replace, NULL) ; 
wl += endings[i].replen - 
endings[i].offset; 
і = endingsíi].next; 
] 
else 
i++; 
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False similarity can occur when the 


similarity threshold is too low. 
You're less likely to miss a document 


but more apt to get dissimilar ones. 


values to large ones. When responding to queries against a set of 
n-gram vectors for documents, you must determine the thresh- 
old above which you wish to select a document and below which 
you wish to reject it. Figure 3 represents the system's ability to 
discriminate between text items using similarity values. 

You can get raw similarity values by multiplying correspond- 
ing n-gram counts and weights and adding the products. The 
size of these raw values depends as much on the n-gram vector 
size as on the counts in the vectors. That is, two documents 
might be equally similar to a third, but similarity computations 
will probably produce different values. The longer document 
will probably have a longer n-gram vector (because of the 
greater chance for having some of the rarer n-grams in it). In a 
longer vector, there is a greater opportunity for matching corre- 
sponding n-grams in another vector during similarity computa- 
tions. This means the similarity value will be larger. 

The method for reducing the similarity values to a common 
measure, called the normalization process, is a little compli- 
cated. It requires that you compute an estimate of the standard 
deviation and the expected value of the similarity values. The 
standard deviation is a measure of the variability of raw similar- 
ity values, and the expected value is a mean, or average, value. 

Many of the values needed to compute the standard deviation 
are constants for a particular set of n-gram indexing terms. In 
addition, you need the total number of n-grams counted in each 
vector (the lengths of the vectors). For the formulas to use in 
normalizing the raw similarity values, see the text box “Making 
It Work.” 

The n-gram system is large and complicated and can malfunc- 


Peter Piper 
picked a peck of 
pickled peppers 


Peter Piper picked a peck 
of pickled peppers 


How many pickled 
peppers did Peter 

Piper pick? 

Pied Piper of Hamlin 
Pater Piper 

"Twas brillig, and the stithy 


toves did gyre and gimble 
in the wabe 


Figure 3: This table shows the similarities berween five phrases, four of which resemble one another. The similarities were 


tion. A malfunction occurs when a similarity computation pro- 
duces a value unexpectedly large enough to cross whatever simi- 
larity threshold you have set for document selection. Few, if 
any, of the words from the query might actually appear in the 
document. When a query contains mostly common n-grams, 
the chance for false-similarity matching is relatively high. This 
happens more frequently when you use only 2-grams or 3- 
grams as indexing terms. The purpose of extending the n-grams 
to longer strings is to reduce their frequency and therefore the 
chance of false similarity. 

False similarity can also occur when the similarity threshold 
is set too low. This reduces the chance of missing a document, 
but increases the chances of getting documents that don't apply 
to the query. In a mature system, false similarity can be well 
controlled and is relatively rare. 


Using a Thesaurus 

Synonyms can be a problem, particularly in short documents. 
For example, in a newspaper story about an aircraft accident, 
the word airplane might never appear. Instead, words such as 
craft, jet, and Boeing 747 might be used. Further, mishap might 
not appear, while accident or crash does. In other words, a 
query of "airplane mishaps" might fail to produce this story 
from the database. 

To circumvent this problem, you can implement a thesaurus 
containing groups of words with similar or related meanings as 
well as synonyms. You create an n-gram vector for each word 
group. You only need to keep the vectors on-line; you don't 
need to use the words themselves during similarity matching. 
You can now compare the query to the n-gram vectors repre- 
senting the thesaurus. Those vectors that are similar to the 
query probably contain some of the words in it. Then you can 
use the query's n-gram vector and the thesaurus's n-gram vec- 
tors that are similar to the query and compare them to the docu- 
ments’ n-gram vectors. A similarity above the threshold indi- 
cates which documents to retrieve. 

Creating the thesaurus is no small task. There are a lot of 
words to collect into groups and a lot of decisions to make. Your 

continued 
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phrases. 
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tep 1: Select the 10,000 to 15,000 

2-, 3-, and 4-grams to be used as po- 
tential members of n-gram vectors. If 
the documents are short (such as tele- 
phone directories), you may need only 
2- and 3-grams, or even just 2-grams. 

One way to select the n-grams is to 
find a large body of text representative 
of the text you want to store and search. 
Count the various 2-grams in it. Take 
the 200 or so most common 2-grams and 
add characters (at the end). Each com- 
mon 2-gram will expand to 26 3-grams. 
Count the number of 3-grams that occur 
in your representative documents. Ex- 
pand the 150 or so most common 3- 
grams to 4-grams. (If you want some- 
what better performance, you can also 
expand the 100 most common 4-grams 
to 5-grams.) 

If your documents are anything like 
ordinary text, you will end up with about 
12,000 n-grams. You won't find many 
of the expanded n-grams in your repre- 
sentative text; they are either nonsense 
or very rare—you won't be able to tell 
which in most cases. For these n-grams, 
just assign an arbitrary count of 1. 


Step 2: Compute the probability of oc- 
currence of each n-gram in the indexing 
set you' ve just created. This is the num- 
ber of times the n-gram was found di- 
vided by the total number of n-grams 
counted. 


Step 3: Compute weights for each n- 
gram. The weight is used to emphasize 
rarer n-grams and deemphasize more 
common n-grams when computing sim- 
ilarity. They improve the performance 
of the system. 

D'Amore and Mah found that the fol- 
lowing formula works well: W, = 1//P, 
where i indicates an individual n-gram. 
W, is the weight for the first n-gram in 
the set, W, is the weight for the second, 
and so on; P, is the probability computed 
for the individual n-grams. 


Step 4: Compute the following constants 
(they will be used during the calculation 
of similarity values): 


N-GRAMS 


Making It Work 


Со = sum[W,* P] 

C, = sum[W,*P?] 

C; = sum[W*P*] 

C, = sum [sum [W +P? *W*P?]] 
where i not = ] 


The sum here means “compute the value 
inside the brackets for each n-gram and 
add up the values.” In the last, С;, the 
weight times the probability squared for 
each n-gram is multiplied by the weight 
times the probability squared for every 
other n-gram. That is, the first is multi- 
plied by the second, third, fourth, etc.; 
the second by the third, fourth, etc.; and 
so on. The values for all these multipli- 
cations are added together. 


Step 5: Create an n-gram weight table. 
This table will contain the n-grams to be 
used in n-gram vectors and the associ- 
ated weight for each n-gram. The table 
will be large, so storage and lookup 
might be a problem. While creating the 
n-gram vector for a document, n-grams 
are created and looked up in the table. If 
an n-gram is in the table, it is counted. 
When computing similarity, an n- 
gram's associated weight is used. 


Step 6: Implement the algorithm to 
create an n-gram vector. (This is not the 
optimal way, but it is a simple way.) 
Scan each word in the text. Try the 
longer n-grams before the shorter ones. 
You can do this by sliding a window 
across the word. At first the window is 
four characters wide. Look this up in the 
n-gram weight table. If you find this n- 
gram, count it. If you don't, narrow the 
window to three characters and try 
again. Keep narrowing and trying until 
you find a countable n-gram. Expand 
the window to four characters again, 
shift it to the right, and continue looking 
for countable n-grams. When narrowing 
the window, be sure you don't narrow 
the window so much that it falls com- 
pletely within the previous window. It 
should (if possible) overlap the previous 
window, but extend outside it as well. 
The n-gram vector is just a list of the 
n-grams found and their counts. Rather 


than saving the character-string repre- 
sentation of the n-gram, you might want 
to save its index in the n-gram weight 
table. This makes it easy to compare two 
n-gram vectors and to look up their re- 


spective weights. 


Step 7: Implement the algorithm to 
compute the similarity between two 
n-gram vectors and thus the similarity 
between a query and a document or be- 
tween two documents. Start by comput- 
ing К, the raw similarity value between 
thern. If you have vectors a and b, then 
К = sum[|W,*N,*N?] where W, is the 
weight for each n-gram and № and М? 
are the counts for the individual n-grams 
in each of the n-gram vectors (a and 5 
are superscripts, not powers). 


Step 8: Implement the algorithm to nor- 
malize the raw similarity value. Because 
the size of the raw value will depend on 
the relative sizes of the source docu- 
ments for the vectors, you have to com- 
pensate for the document sizes. You do 
this by subtracting the expected similar- 
ity value from the raw similarity value 
and dividing by the estimated standard 
deviation of the raw similarity value. 

The formula for the expected similar- 
ity value is E = T**T*ssum[W*Pa) 
where Т“ is the total number of n-grams 
in the a vector, and 7* the total number 
in the Б vector. 

The formula for the standard devi- 
ation squared is D? = 7**7**(C,--(T* 
—2)*C, - (T^ —1)*C, —(T* — 1)*Cy) 
where Т is T*-- T* and Ca, C,, C,, and 
C, are the constants computed in step 4. 

The normalized similarity between 
the two vectors is then 5 = (R— EY / D. 
The normalized similarity values com- 
puted in this fashion seem to be stable 
and can be compared to one another and 
to constant thresholds. 


Optional Step: Rather than using raw n- 
gram counts, in each step where n- 
grams are counted, you can substitute 
the square root of the count. This trans- 
formation seems to improve perfor- 
mance somewhat. 


best bet might be to build the thesaurus a little at a time, as prob- 
lems appear. 


Natural Clusters 

One alternative to the thesaurus is clustering. There is a natural 
tendency for documents with related subject matter to have simi- 
lar n-gram vectors. You can look at one document as a compli- 
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cated query and other, similar documents as the results of that 
query. Those documenis that are similar to one another are 
clustered. You can create an n-gram vector for a cluster of docu- 
ments by adding the corresponding n-grarn counts in each vector 

to create a new vector that represents the cluster of documents. 
When one document in a cluster is selected because the simi- 
continued 
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larity between its vector and that of the query is greater than the 
threshold, the rest of the documents in that cluster are better 
candidates for selection. You might want to reduce the similar- 
ity threshold for these other documents so more of them will be 
selected. This helps prevent the synonym problem. However, if 
only one or very few of the documents in the cluster exhibit any 


similarity to the query, it is probably a spurious match. Using 

clustering can avoid false matching and missing valid documents. 
When a database contains many documents, computing simi- 
larity between a query and each of the vectors can take a long 
time. Clustering can reduce the search time. Instead of scanning 
continued 


N-Gram Vectors in C 


GRAM.C in listing A is a central 
fragment of a real n-gram vector 
generator. The technique used here to 
extract n-grams from the text isn't used 
in practice; it's too slow. D'Amore and 
Mah use a highly optimized set of bit 
maps and tables to identify the n-grams 
to be used as indexing terms and to com- 
pute an index into a table of weights. 
This index also serves as a short, unique 
identifier for later use in an n-gram vec- 
tor. Despite this deviation, this fragment 
of a program explains how to extract n- 
grams from text. 
The program first defines a few con- 


stants and static variables. MAXNGLEN 
and MINNGLEN define the longest and 
shortest n-grams considered, respec- 
tively. The structure NGDATA defines an 
element of the ngrams array of 108,000 
bytes that contains the n-gram strings 
used as index items and their weights. 
The purpose of ngf ind is to extract n- 
grams from words. The word (word) and 
word length (+1) are inputs to ngfind, 
which uses a variable-size window to 
frame possible n-grams. [ts rules are: 


® Try a maximum-size window first. 
The maximum size is MAXNGLEN or the 


Listing A: NGRAM. C, a fragment of a vector generator in C. 


#define MAXNGLEN 4 
#define MINNGLEN 2 
$define VECTORSI2E 12000 
unsigned vector[VECTORSI2E] : 
define WL 43 
char word[WL]; 
/* longest English word 
is 42 chars */ 
| int wl = 0; /* word length */ 
| Édefine NNGRAMS 12000 
struct NGDATA ( 
char ngram[MAXNGLEN]: 
float weight; 
) ngrams (NNGRAMS] ; 
int ngcount (gramid) 
unsigned gramid; 
i 
vactor [gramid] ++; 


} 

int nqfind (word, м1) 
char word[]: 
int wl; 


int oldend, len, start; 

unsigned gramid; 

if (wl < MINNGLEN) return; 

oldend = wi; 

len = MAXNGLEN; 

if {len > wl) len = wil; 

start = 0; 

for(?:){ 

1Е (gramid = 

lookup (смога (start), len) ) ( 
ngcount (gramid) ; 
oldend = start + len; 
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if (oldend == wl) return; 
starttt; 
len = MAXNGLEN; 
if (start + len > м1) 
len = wl - start; 
} 


else( 
1f {len == MINNGLEN)( 
/* didn't find 2-gram */ 
starts; 
len = MAXNGLEN; 
lf (start + len > wl) 
len = wl - start; 
if {len < MINNGLEN) 
return: 


} | 


else{ 
len--; 
if {start-len <= oldend) 
ясагсғғ; 


) 


main () 


( 
init (}3 
while (wlagatword (word) ) { 


if {istopword (word, м1) } { 
stem(word, wl); 
ngfind (word, wl}; 
) 
} 


ошсчесій); 


word length, whichever is shorter. Look 
up this size n-gram in the ngrams array 
using the lookup function. 

е If Lookup returns 0, shorten the win- 
dow from the right and continue to look 
up n-grams. 

* If you can't find an n-gram of length 
MINNGLEN (this is considered an error), 
shift the beginning of the window to the 
right and expand it to maximum length. 
The shortest n-gram should be a 2- 
gram, and if you can't find any longer n- 
grams, you should at least be able to find 
а 2-gram. 

* When you find an n-gram, shift the 
window one position to the right and ex- 
pand the window to maximum length. 

* Don't allow the current window to fall 
completely within an older window— 
that is, don't look at the same data 
twice. When the end of the current win- 
dow falls within the previous one, move 
its start to the right. 


When you call lookup, it must find 
the input string in ngrams. This is not a 
trivial task. Several methods are us- 
able—B-trees, hashing, and so on. I 
used a hashing technique. The ngrams 
array is static (lookups only), so you can 
change hashing parameters until you ob- 
tain an optimal storage profile. The 
value returned by lookup is either 0, if 
the n-gram is not found, or the address 
of the string equal to the input n-gram 
string in the ngrams array, if it is found. 

The function ngcount uses the return 
value from lookup as an address in vec- 
tor. This works fairly well because 
ngrams is much larger than vector. 
There are many more locations in vec- 
tor than you need, but this unused space 
is your trade-off for speed. 

[n main, init initializes ngrans. The 
function getword obtains the next word 
from the input stream. All characters 
have been converted to lowercase, and 
all but alphabetic and numeric charac- 
ters have been converted to spaces. The 
function stopword returns a 1 if word is 
common; stem conflates word. Finally, 
outvec writes the completed vector to a 


temporary file. 
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individual n-gram vectors during a search, you look at the vec- 
tors representing the clusters. When a cluster is similar to a 
query, you can either retrieve each document in the cluster or 
scan the vectors of the cluster documents for similarity. 

To place a new document in a cluster, you must scan existing 
cluster vectors for similarity and, when you find one that meets 
or exceeds your threshold, add the n-gram counts in the new 
vector to the existing cluster vector. If you can't find a similar 
cluster, you can create a new one. 


Fine- 

Once you select a document's n-gram vector, you can retrieve 
the document. In a large database, you may select many docu- 
ments. A few may have similarity with only part of the query or 
may be completely spurious. Rather than present the documents 
immediately, you can rescan each of the selected documents, 
eliminating the common words and stemming the rest. This 
time you compute n-gram vectors for individual words and com- 
pare them to the query's n-gram vector. This is a rapid process 
because a vector for a single word will be short; there are only a 
few n-gram types and therefore only a few multiplications to do. 
If there is sufficient similarity, the program considers the word 
significant and displays it with the document's identification. 
Then you can see how close the document comes to satisfying 
the query and choose which documents to select. 

You can tune the retrieval operation to ignore mild misspell- 
ings in either the queries or the documents. Dropping a charac- 
ter or transposing two characters, for example, "speling mist- 
kaes,” 1s considered a mild misspelling. If, during the search, 
you lower the similarity threshold a bit, you will select docu- 
ments with word variations. Some n-grams will match, though 
probably not the misspelled ones. If you have done some form of 
stemming, the word variations will not be due to grammatical 
differences, but to misspellings. 


The Theoretical Model 

D'Amore and Mah developed a model based on these concepts 
to convince doubters that these methods are valid and to predict 
the performance of new systems. 

In testing their system, D' Amore and Mah used a variety of 
documents: about 1700 from the Associated Press, 1200 from 
the New York Times, 3100 from the Foreign Broadcast Informa- 
tion Service, 2800 physics abstracts, a few articles on exotic 
fuels, 700 articles from the Unix news network (with articles on 
AI, ham radio, the space shuttle, and others), and 300 miscella- 
neous messages from the Reuters wire service—altogether al- 
most 10,000 documents. Document size varied from 700 words 
for the physics abstracts to nearly 12,000 words for the articles 
on exotic fuels. The average size was 2200 words each. 

They used about 12,000 n-grams of various lengths to index 
the documents. They started with one document and gradually 
increased the size of their database. As they added documents, 
the model counted the number of unique n-grams it encoun- 
tered. This number was proportional to the logarithm of the 
number of documents in the database. 

Much of the work went to developing a theoretical framework 
for characterizing the statistical properties of n-gram indexes. 
This is important because D'Amore and Mah wanted to be able 
to describe the noise in n-gram indexing and calculate an n- 
gram vector's relevance to a document. This is critical if you are 
to retrieve documents using an n-gram vector created from a 
query and to collect similar documents. 

Based on some assumptions about how text is generated, they 
described the statistical distribution of n-grams mathematically . 
Using this distribution, you can compute the similarity between 
two text items and the statistical significance of that similarity. 

continued 
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Gary Bricault 


Juggling Multiple 
Processes 


With Pascal-S, you can experiment 
with the fundamentals of 
concurrent programming 


hared resources are the parts of a computer sys- 
tem that more than one process can use simulta- 
neously. They can include such things as com- 
mon storage memory, I/O devices, and mass 
storage devices. 

Computers can use such resources with a single CPU running 
more than one program at a time (as in a multiprogramming en- 
vironment). The resource problems become more complex in 
parallel processing, where a single program is broken up and 
simultaneously executed by multiple CPUs on the same 
machine. 

Issues of concurrency control (who gets what, when, and for 
how long) helped lead to the creation of programming languages 
that have the control structures to create and manage concurrent 
processes. Programming languages such as Ada have features 
that allow you to create and execute concurrent processes on 
more than one CPU at the same time. In a distributed system 
this could mean a set of computers totally independent of one 
another that function together, whose only means of communi- 
cation is sending messages back and forth to keep the processes 
synchronized. 


Concurrent Programs vs. Sequential Programs 

A sequential language is one where execution of its statements 
proceeds in a predefined sequence. We are all familiar with se- 
quential languages such as Pascal, C, and BASIC. These lan- 
guages should consistently produce the same program trace for 
a given set of operating conditions (assuming that the program is 
debugged and operating properly). There are no issues of shared 
resources; the flow of the program dictates the order in which it 
accesses resources. 

By contrast, a concurrent programming language allows 
statements to execute in parallel—this is what is meant by con- 
currency. If areas of a given program can execute concurrently, 
you could assign those areas to different CPUs where their exe- 
cution could proceed in parallel. This "divide and conquer" 
strategy should execute more quickly than the purely sequential 
implementation. 

Because process scheduling is asynchronous in nature, a 
given program with a set of operating conditions will most likely 
produce a different program trace each time you run it. But, if 
you design the program properly, its outcome should be 
consistent. 

However, due to the random scheduling of processes, there is 
the additional problem of protecting shared resources such as 


variables, files, ИО, and so on, from being accessed by more 
than one process at a time. 

Some languages that allow concurrent programming, and the 
means to synchronize the processes, are Ada, CSP, and Pascal- 
S (see the text box ''Pascal-S"on page 322). 

Ada supports the concept of a rendezvous where the transfer 
of information occurs at a predetermined point in each of two 
processes. This meeting place also serves as a method of syn- 
chronizing the two processes. 

CSP supports a structured synchronization tool called a 
monitor. Shared resources exist only within the monitor, and a 
process can access them only by calling one of the monitor pro- 
cedures. In doing so, the system denies all other processes entry 
into the monitor, as well as access to the shared resource, until 
the process currently inside the monitor releases the resource. 

Pascal-S uses semaphores (described in detail later) to syn- 
chronize process flow. Processes that arrive at a semaphore 
either pass through or are blocked, depending on the value of 
the semaphore variable. In contrast to the rendezvous and the 
monitor, processes do not exchange information at a sema- 
phore; only synchronization occurs. 


The Precedence Graph 

A precedence graph is a directed acyclic graph whose nodes 
correspond to individual program statements. Such a group 
shows the dependency relationship of shared resources within 
those statements. 

An edge (which represents a process progression path) from 
Sx to Sy means that statement Sy can execute only after state- 
ment Sx has completed execution. Such relationships are critical 
if one statement or region in a program is dependent on another 
statement. An example of this is the variable parameter list asso- 
ciated to the writeln statement, S7 (in the program fragment 
below). Its parameters are calculated in the earlier statements 
54, 55, and S6, as shown in figure 1. The statements S4, 55, 
and S6 are in turn dependent on the prior statements, S1, S2, 
and S3, being executed and those respective outputs being 
available. 


y + z; 


а :m { 51 } 
b :- (a + 3) * с; { 52 } 
с := Е “а; ( $3 ) 
d з= -(b); { 54 } 
e t= X + с; { $5 } 
f = y / с; ( 56 ) 
writeln(d, e, f); ( 57 ) 


From the above example, the precedence graph of figure 1 
shows the following relationships to exist: 
continued 
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Figure 1: Precedence graph for sample code fragment (see 
text), indicating the order in which statements can execute. 


* S2 and S3 can execute after S1 completes. 

e S4 can execute after S2 completes. 

* S5 and S6 can execute after S3 completes. 

* 57 can execute after 54, S5, and S6 complete. 


As you might begin to suspect, execution of any program 
statement without considering its dependence on a previous 
statement that has not yet executed can lead to disastrous results. 
You need a method of determining where potential timing prob- 
lems might arise. 


Detecting Concurrency 

You can decide whether a dependence relationship exists be- 
tween one or more items by examining a series of conditions 
known as Bernstein's conditions. The outcome of this analysis 
shows whether or not two statements—Si and Sj—can success- 
fully execute concurrently. 

Parallel execution will work if there is no dependence on the 
output results or the input requirements of any two statements. 
This holds true whether you test the relationship for variables or 
some I/O device where overlapping inputs would create a jum- 
ble of overlapping outputs. 

To make this process work, I'll use a little basic set theory to 
show what happens when you test two statements for the inter- 
section of input and output dependencies. 

Consider the two statements Si and Sj, which can execute in a 
program concurrently and still produce the same results as long 
as Sj is not dependent on the outcome of Si; that is, if there is no 
edge from Sí to Sj in a precedence graph. The rules are as 
follows: 


(1) ($9 N OS) = | 
(2) O(S N (S) = 
(3) O(Si) N O(Sj) = f} 


where Í] indicates the empty set; I(Si) = [а1,а2,.... ат} is the 
input set for Si, the set of all variables that are referenced i in 
statement Si during its execution; and O(Si) = {b1,b2,...,bn!} 
is the output set for Si, the set of all variables whose values 
change when statement Si executes. 

If the three rules of Bernstein's conditions all produce empty 
sets, then we can be assured that there is no dependency be- 


for all (i,/) 
where i # j 
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tween the statements. 
Consider the following code fragment: 


x = у +z? (51) 
а : (b+ 3) * c; { 52 ) 
d := e *а; ( 53 ) 
ме d - Xx; ( 54 | 
woitelntd, м); { 55 } 


Using this fragment, could statements $1 and $2 execute con- 
currently? First, calculate the input and output dependency rela- 
tionship sets: 


I(S1) = Ix: y + 2;) = [y,z] 
0($1) = О(х:= y + 2;) = fx] 


(52) = I(a : = (b + 3) X c;) = [b,c] 
O(S2) = O(a := (b + 3) X c;) = fal 


Now perform the set operations to test for dependencies: 


| 


(1) ($1) N O(S2) = ра п | а, 
(2) O(S1) П (82) = lx]. Пс 
(3) O(S1) N O(S2) = fx] N fal 


| n 


| 


This meets Bernstein's conditions because all three tests pro- 
duced empty sets. Therefore, 51 and S2 could execute concur- 
rently. However, S1 and S4 could not because the input of $4 is 
dependent on the output of S1, as shown in the second test: 


(1) Ц51) N O(S4) = pel А Г\ aci = [| 
(2) O(S1) П (84) = N {dx} = ixl 
(3) О(51) N O(S4) = [x] níw =f] 

Figure 2 shows the precedence graph of the sequential pro- 
gram execution. As expected, statement S1 is followed by 52 
and by S3, and so on. 

But what if you wrote the program in a language that allowed 
the concurrent execution of the same five statements? The graph 
would then appear as in figure 3, which shows how the state- 
ments might execute to take advantage of concurrency based on 
statements that are not dependent on one another. S1 and 52 
proceed on concurrent paths, S4 executes after S1 completes, 
$3 executes after S2 completes, and S5 executes after 53 and S4 
complete. 


The Process Graph 

The precedence graph described above shows dependency rela- 
tionships of statements. The process graph, however, depicts 
both sequential and concurrent process creation and Пом. Such 
a graph can be very useful when a you design a program; it is not 
always obvious which process will be created next or which pro- 
cesses must complete before another process can proceed. Also, 
this tool can help you debug code by showing graphically the 
source and destination of synchronizing abstractions, such as 
the semaphore. Pascal-S defines a special pair of concurrency 
constructs, co-begin and coend. The statement sequence 


cobegin P1; P2;...;Pn coend 

initiates processes P1, P2, ..., Pn, all executing concurrently. 
A process graph is a directed rooted tree whose nodes corre- 

spond to individual processes. You can use a process graph to 

express the relationship of the executing processes. An edge 

from node Pi to node Pj means that Pi created Pj, forming a 
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parent/child relationship between the two processes. Any child 
Pj can have no more than one parent process. Also, an edge 
from Pi to Pj does not necessarily imply that Pj can execute only 
after Pi. It indicates that Pi created Pj, and that Pi and Pj may 
execute concurrently. The point at which concurrent processes 
are created is called a fork; the point where concurrent pro- 
cesses meet is called a join. 

Given the fact that some process can create or spawn other 
concurrent processes, what can a process graph express? There 
are several possibilities: 


* Execution. Either the parent continues to execute concurrently 
with its children, or the parent waits until all its children have 
completed execution. 

ә Sharing. Either the parent and children share all common 
variables, or the children share only a subset of their parent's 
variables. Consider the program fragment below. 


begin 


Pl; {two sequential processes} 
P2; 
cobegin 
begin РЗ; P4 end {two parallel processes, 
each with) 
begin P5; P6 end {а nested sequential 
process) 
соепа; 
PT {process dependent on prior outcome) 
епа; (cannot execute until P4 AND РЄ) 


(have completed ) 


The process graph would be like that in figure 4. For this exam- 
ple, assume that process P3 has a considerably shorter execu- 
tion time than process P5, and that process Pá's execution time 
is considerably longer than that of process P6. The execution 
steps would be: 


1. Process Р] executes, followed by process P2. 

2. Process P2 executes, followed by the creation of two concur- 
rently executing processes, РЗ and P5 (a fork). 

3. Process P3 terminates, followed by process P4, but it is still 


On Oa Oan Oa 


Figure 2: Precedence graph for a code 
fragment (see text) whose statements 
execute sequentially. 


Figure 3: Precedence graph for the 
same code as in figure 2. This time, 
concurrent execution is permitted. 


concurrent with process P5. 

4. Process P5 terminates, followed by process P6, but it is still 
concurrent with process P4. 

5. Assume that process P6 terminates, before P4. However, pro- 
cess P7 cannot begin unti! process P4 also terminates. 

6. Process P4 then terminates, and process P7 is released (a 
join) to execute to the program end. 


You can see possible conflicts involving shared resources more 
easily by using a graphic approach than by slugging it out by 
inserting tracing information into a program. This becomes es- 
pecially important if other executing processes act upon the in- 
formation, resulting in misleading and confusing trace outputs. 


Critical-Section Problem 
Because several processes can run asynchronous to one another 
in a concurrent environment, data or shared resources that are 
common to two or more processes must be protected. These 
segments of code in the program that reference such shared 
items are called critical sections. 

Consider a program with л concurrent processes. Each pro- 
cess has some segment of code that is a critical section contain- 
ing a single global variable A: 


process Pi code 


А i= В * J; 


(S1) 
мгіге1п (А); {52} 
Process Pj code 
A t= С-В; (83) 


D = (A-8B) / 9; {54} 


The important feature of this program segment is that when the 
process Pi is executing in its critical section (consisting of state- 
ments 51 and 82: I'll call it Ci), you cannot allow any other 
process—such as Pj—to execute in its critical section (Су, con- 
sisting of S3 and S4) if A would be affected. Otherwise, Pi could 


continued 


Figure 4: Process graph for a code 
fragment (see text), showing sequential 
and concurrent processes. 
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Listing 1: A program to demonstrate the use of 
semaphores. 


{XTRA AA AERA EN AHR ERR AH RAKE AHARKARAET k ) 


{ Producer bakes an inventory of up to 8 } 
{ loaves, one loaf at a time, and signals) 
{ consumer that it is OK to buy. If ) 
( inventory is full, then producer is ) 
( blocked until consumer depletes at ) 
( least one loaf. Producer may then pro- ) 
( ceed. If consumer wants to buy bread } 
( but is blocked from doing so, it must } 
( wait until the producer bakes at least ) 
( one loaf for inventory. When a loaf is ) 
{ taken, inventory is depleted, thus ) 
( allowing the producer to continue } 
{ baking new loaves for inventory. ) 
{ MAIN initiates the two processes and ) 
{ passes an identifier along with them to) 
{ allow easy tracing of progress of the 

( program. The order in which the 

{ 
{ 


processes are created does not matter. 
SHARC їй ee e e i in de ke de e ee ИК ИКЕ TE TREN | 


program producer/consumer; 


var 
ск to buy : 


(declare and init semaphores) 
semaphore [0]; {init as 
nothing to buy) 
semaphore (8); [init to 
produce 8 loaves) 
(pseudo "run 
forever" command) 


оқ ta bake : 


Proceed : boolean; 


Procedure producer (pid : char): 
{producer is process id of '1') 


modify A in S1, but then Pj could modify 53 before Pi has a 
chance to print A in $2. 

To ensure that this never happens, you must establish some 
abstract mechanism to prevent process Pj from entering Cj if 
process Pi is currently executing in Ci. As soon as Pi has com- 
pleted execution of Cr, you can allow Pj to enter Cj: 


process Pi code 


«blocking device» 
А := B * J; (S1) 
writeln {A}; {52} 
<signaling device» (exit section) 


{entry section} 


process Р) code 


«blocking device» 
A := С-В: 

D :е (A - 8) /9; 
<signaling device> 


{entry section) 
(53) 
(s4) 
(exit section] 


A process requests permission to enter its critical section by 
using a segment of code called the елігу section. The entry sec- 
tion of Pj acts as a gate to block a process from entering its criti- 
cal section Cj if Pi has already passed through its entry section 
and into its own critical section Ci. If Pi is not currently in Ci, 
then process РГ; entry section allows Pj to proceed into Cj. 
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begin 


repeat 
wait(ok to bake); 


(bake in 
inventory not full) 
writeln('process #',pid,' baked a 

loaf and put it on sale); 
signal(ok to buy); (signal 
consumer produce available) 
until (proceed = false); (ао it 
forever) 
end; 


(Roh e he e e ee eH He de e e e e de o fed d dee) 


procedure consumer (pid : char); 
(consumer is process ld of '2') 


begin 
repeat 
wait (ok to buy); {wait until a leaf 
is available] 
writeln('process #',id,' has 
purchased a loaf of bread'):; 
signal (ок ёо Баке): 
until (proceed = false); (do it forever} 
end; 


ылады ылда AKA KEENE TKR TRE EN) 


begin {MAIN} 

proceed := true; 

cobegin (release two concurrent 

processes) 

(create consumer 
process) 

[create producer 
process) 


consumer ('1'); 
producer ('2') 


coend 


Once a process completes execution in a critical section, it 
passes through another segment of code called the exis section. 
At that time, if another process is waiting at its entry section, it 
May proceed into its critical section. (In the example, when Pi 
enters its exit section, it signals the entry section of Pj, allowing 
Pj to proceed into its critical section Cj.) 

Any solution to the mutual exclusion requirement must sat- 
isfy the following conditions: 


* While a process Pi is executing in its critical section Ci, no 
other process may execute in its associated critical section. 
* [f no process is executing in its critical section and some pro- 
cess Pj attempts to enter its critical section Cj, Pj succeeds. 
Once a process enters a critical section, you car assume that it 
will eventually leave the section and allow another process to 
enter its own critical section. No process may be held indefi- 
nitely from entering its critical section. This prevents the condi- 
tion of “deadlock” (i.e., two or more processes waiting for each 
other to proceed, but neither can) from occurring. If rwo pro- 
cesses are waiting for each other to provide a signal to enter a 
critical section, one or the other must enter and exit; otherwise, 
neither will ever progress through its code. 
* There must be a limit to the amount of time a process can 
spend in a critical section after some other process has made a 
request to enter its own critical section. Also, a given process 
cannot hog its own critical section, entering and exiting indefi- 
continued 
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nitely without allowing other processes into their own critical 
sections. These fairness requirements prevent “starvation” of a 
process—indefinitely excluding it from entering into any critical 
section. 


Consider a disk drive with an access queue that sets read re- 
quests at a higher priority that write requests. If a process re- 
quests permission to perform a write operation, it cannot be in- 
definitely held off in deference to any number of disk read 
requests. The write operation might contain an entry of infor- 
mation needed to satisfy some of the queue's read requests. 
These read requests would never be satisfied if the write opera- 
tion were not allowed to take place, and the disk might cease to 
function. 

The issues of mutual exclusion, progress, and bounded wait- 
ing are the keys to running successful concurrent programs. It is 
essential that you consider them as part of the “up-front” por- 
tion of any design. 


Interprocess Communication 

Dijkstra introduced the semaphore as an abstract software ob- 
ject that provides a mechanism for blocking processes condi- 
tionally. The semaphore blocks processes based on its state. Il 
provides a simple but elegant method of interprocess communi- 
cation. In general, a semaphore s is an integer variable that, 
apart from initialization, can be accessed only through standard 
atomic operations: signal(s) and wait(s) (the original nota- 


Entry 
section 


————— Waits) 


8-0 


Critical Gate closed 


$ 
i | 
Gate open Qr in! 
j 


Figure 5: Using a semaphore (s) for controlling critical 
sections of code. Here, as Pi passes through its entry section, 
it "closes the gate ” for Pj. When Pi exits its critical section, 
the signal(s) operation will reopen the gate for Pj. 


Consumer 


Figure 6: Process graph for the "producer/consumer " 
program shown in listing 1. 
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tions for these operations were Р(5) and V(s)). This implemen- 
tation of Pascal-S treats the semaphore s as a special integer data 
type. The semaphore operates as follows: 


1. If a process P encounters a wait(s) where s > 0, the sema- 
phore counter decrements by | (s := s – 1) and the process 
passes; otherwise, the process is suspended (blocked). 

2. lf some process P encounters a signal(s), then s :- 5+ 1. 
3. If some process Pj is blocked at a wait(s) where s = 0, and 
some process Pi encounters а signal(s), s increments by 1, as 
in operation 2. Pj resumes activity causing s to decrement by !, 
as described in operation 1. 


If the semaphore s assumes only the values of O or І, itis a 
binary semaphore. In contrast, a semaphore that takes any arbi- 
trary nonnegative integer value is a general semaphore. Vait( ) 
and signal( ) are the only operations allowed on a semaphore. 
Because of this blocking and releasing mechanism, semaphores 
provide both mutual exclusion and process synchronization. 

Pictorially, you can view a semaphore as a process passing 
through a gate where the value of s determines whether the gate 
is open or closed. In figure 5, the process Pi proceeds into its 
entry section where s > 0 and the gate is open. Consequently, 
Pi passes into its critical section. 

At the same time, Pj proceeds into its entry section. However, 
its gate is closed because s = 0, so Pj is blocked (suspended) 
from passing into its critical section. Once Pi completes its criti- 
cal section and proceeds into its exit section, it passes through a 
“turnstile,” causing в to increment to a positive number. Pj's 
gate will now open, allowing Pj to pass into its critical section. 
At the same time, s decrements and Pi cannot enter its critical 
section until Pj reaches its own exit section. 

I've provided a simple program demonstrating the use of 
semaphores in listing |, written in Pascal-S. It is an example of a 
classic situation known as the "producer/consumer" problem. 
The problem centers around two processes, a baker (producer) 
and a customer (consumer). Two semaphores create a bounded 
buffer limit on how much bread (in this case, eight loaves) the 
producer can make and inventory ahead of the consumer's con- 
sumption rate. The consumer is blocked from buying bread 
when there is none available. Note that the program requires no 
separate variables to keep track of how many loaves of bread are 
in inventory or have been consumed. It is the act of signaling 
and waiting, and not thc contents of the semaphore signals, that 
prevents either process from acting in an uncontrolled manner. 
This particular program will run until interrupted. You could 
impose a limit on the total number of loaves baked, say, in one day, 
but you must take care to cleanly terminate the two process or a 
deadlock will occur. A sample output looks something like this: 


#2 has baked a loaf and put it on sale. 
#1 has purchased а loaf of bread. 
#2 has baked a loaf and put it on sale. 
482 has baked a loaf and put it on sale. 
#1 has purchased a loaf of bread. 


Process 
Process 
Process 
Process 
Process 


The process graph for this program is shown in figure 6. I've 
shown the two semaphore signal lines, OK to bake and OK to 
buy, to give an indication of which process is the source of the 
signal for a given semaphore. In this example, when the consumer 
(P1) purchases a loaf from inventory, this signals the baker that the 
inventory of loaves is not full and he may proceed to bake. 

Conversely, when the baker (P2) produces a loaf, this sends a 

continued 
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Pascal-S 


f you are accustomed to writing in sequential program- 

ming languages, you now have the opportunity to develop 
new strategies to approach design problems by using concur- 
rency as a tool. A small but versatile concurrent language, 
Pascal-S, allows you to experiment with developing concur- 
rent programs on a personal computer. 

Although Pascal-S is a limited subset of sequential Pascal, 
it contains several special constructs—namely cobegin and 
coend—that enable you to create programs to do operations 
that might not be practical in a sequential language. The p- 
code interpreter for Pascal-S even has an underlying process 
scheduler that gives you a surprisingly realistic feeling of 
true concurrency and does not require any maintenance by 
the applications program. Pascal-S provides the synchroni- 
zation through the use of the semaphore (discussed in the 
main text). 

Pascal-S was originally written by Niklaus Wirth and 
modified by M. Ben-Ari for experimentation in a small con- 
current programming environment. Professor Peter Lutz of 
the Rochester Institute of Technology separated the original 
compiler and interpreter so that the compiled p-code output 
could be stored in a file and interpreted at a later time. 

I have further modified Pascal-S for use on personal com- 
puters running under MS-DOS using Turbo Pascal 3.0. I 
used none of the special extensions of version 3.0, so you 
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should be able to implement the language using Turbo Pascal 
2.0. I've run this version on five different MS-DOS com- 
puters with no apparent compatibility problems. However, 
due to the nature of the Pascal-5 compiler, you cannot use the 
CP/M-80 version of Turbo Pascal (it does not support recur- 
sion, and thus prevents the Pascal-S compiler from working 
properly). Since the compiled output file is interpreted, Pas- 
cal-S will never be known for blazing speed. 

For an extensive explanation of how the Pascal-S compiler 
and interpreter operate, refer to the book written by M. Ben- 
Ari (see bibliography), in which the implementation kit 
appears. 


signal to the consumer indicating that there is at least one loaf 
available, and the consumer may proceed to purchase (assuming 
that the consumer was blocked due to no inventory). 


Conway's Problem 

Conway's Problem represents a good example of several con- 
current processes functioning together in a pipeline manner 
with only semaphores to synchronize them. A variation of the 
original problem is as follows: A program is needed to read 80- 
column “cards” and write them out in 64-character lines. The 
output includes the following changes: 


* [f the card has fewer than 40 characters, pad the balance to the 
fortieth character with spaces. If the card has more than 40 
characters, pass only up to the fortieth character and ignore the 
rest. After the system reads the card image in, always add à 
space as a forty-first character. (Each “сага” corresponds 10 a 
line separated by a carriage return.) 

* Replace every adjacent pair of pound signs (##) with a caret 


С). 


Even though it is possible to design a solution using a sequen- 
tial language, the problem has an elegant solution using three 
concurrent processes. Process 1, READER, reads in the card 
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Image, counting the characters and adding padding characters 
where necessary. This stream passes through a buffer to process 
2. Process 2, SQUEEZE, modifies strings of ## characters and 
passes this modified stream through a buffer to process 3. Pro- 
cess 3, PRINT, gathers the input stream into 64-character lines 
and prints them. 

The buffers between processes 1 and 2, and 2 and 3, are 8- 
character circular buffers bracketed with walt( ) and signal{ ) 
semaphores to provide interprocess synchronization. As buffers 
fill and empty, processes are blocked or released, smoothing 
out differences in the amount of time allocated to each process 
by the interpreter. 

Part of the beauty of this program is that it requires no 
counters to test the locations of the buffer pointer to guarantee 
that they do not overlap. The program simply initializes the 
buffer semaphores to the limits of the buffer allocation, and the 
pointers can never overlap. Since these buffers are critical re- 
gions—in the sense that only one process can read or write a 
buffer at a time—the program guarantees mutual exclusion 
through the use of the semaphore mutex. It was not necessary to 
synchronize the printer process, as it is the only process provid- 
ing output in this program. 

One difficulty of a concurrent program is to provide a grace- 
ful shutdown for each process at the program's end. If a process 
simply terminates and returns to the main program, a deadlock 
will probably occur, as one of the processes will not be signaled 
through its final semaphore after the others have exited. One 
solution is to allow each process to drop to a holding area until 
all three processes have emptied their respective buffers. Then 
the final process signals to the others to exit. 


New Solutions 

Programming in a concurrent language opens up some interest- 
ing possibilities that might be neither obvious nor possible when 
using a sequential language. However, there are a number of 
pitfalls that you must consider in the program design and imple- 
mentation that require the use of tools and concepts not always 
needed in à sequential environment. м 


Editor's note: Source code listings that accompany this article 
are available in a variety of formats. See page 3 for details. 
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continued from page 34 

select the one you desire. There are lots 
of other features (real ones!). If you 
haven't seen it, I strongly recommend 
that you find a copy. The price is right: 
$50 Canadian. 

Excellent though Thunder is, I doubt 
that it will cause you to adopt an Atari for 
all of your writing. As far as I know, there 
is no word processor available that comes 
anywhere close to meeting your specifi- 
cations (not that they are unreasonable). 
Your quest for a modern version of CP/M 
WRITE stnkes a chord with me. I had a 
similar editor/formatter (PIE) on my 
Apple II Plus, Isn't it strange how per- 
fectly good ideas can get lost forever in 
the mad forward rush of "new" software 
development? 

As for Atari machines themselves, I 
have been fortunate to use most of the 
varieties of microcomputers on the mar- 
ket over the past several years. When it 
came time to upgrade my personal system 
(a fully stuffed Apple II Plus), I opted for 
an Atari 10405Т. Today it is my right 
hand and my window on the world (via an 
Ethernet terminal server, a VAX 750, 
and an Amdahl mainframe). (To be truth- 
ful, an IBM PC is also within easy reach 
for those times when it just has to be done 
on a PC.) 

P.S. I also read your novels, at least 
those on which you collaborate with 
Larry Niven. Did I detect a hint of *auto- 
biofiction" in Footfai? 

Doug Latornell 
Vancouver, BC 


There is an increasing flood of soft- 
ware for the Atari ST, and now thal 
there's WordPerfect for it, the machine 
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really is good enough for nearly every- 
thing; it's certainly more computer than 
my original Ezekial. 

I was sorry to see Batteries Included go 
under, but I think Electronic Arts is doing 
а good job of publishing most of BI's 
stuff. 

As to Footfall, that wasn't fiction; we 
got to thinking, if this really happened, 
who would the Pentagon ask for advice? 
If not Heinlein, Niven, Benford, and 
Pournelle, then who?—Jerry 


Norton Commander 
Dear Jerry, 

I was astounded at your dismissal of 
"DOS Shells" and then took outright 
umbrage at your rejection of Norton 
Commander (NC) in your December 
1987 column. 

Users should ideally learn DOS itself, 
of course. But then, how many automo- 
bile drivers actually drive properly, not 
to mention understand the combustion 
motor? It would seem that the emergence 
of the wide range of shells is a response to 
the needs of users. Surely, it's all part of 
seeking true user friendliness, and the 
law of supply and demand? 

In fact, these programs must do more 
than limit DOS, as you imply. My own 
company publishes a DOS shell that adds 
a desktop and a self-configurable, trans- 
latable HELP database to DOS, so that 
users could access information in Shona, 
Swahili, French, or whatever. 

In response to your annihilation of NC, 
perhaps my own requirements are un- 
usual. I have used NC for some 6 months 
now, spending a fair amount of time pre- 
paring disks, copying files, testing soft- 
ware, and writing text. NC allows me to 


carry out these functions with seldom 
more than two or three keystrokes. 

The NC windows provide such an ele- 
gant and logical representation of disks, 
directories, and files that, to my mind, they 
have made the Macintosh interface look 
gauche—and I've used a Mac for 2 years. 

Configuration alternatives within NC 
let you pick display, performance, and 
default options and really customize the 
operation of the system. One example: 1 
simply point the NC cursor at the name of 
a file and press Enter. Depending on the 
file suffix, NC will automatically first 
load Lotus 1-2-3 (. WKS), WordPerfect 
(.DOC), or Norton Editor (. TXT). (Yes, 
I know that the Mac does this, but NC 
seems faster and more logical.) 

Finally, thanks for the column. As a 
longtime personal computer user and 
BYTE reader, І still read your column 
first. However, I really feel that your 
search for purity above all else may this 
time have caused many more hours of 
perspiration for new users than 
necessary. 

Tony Mechin 
Harare, Zimbabwe 


Hey, | didn't mean any disrespect for 
Norton Commander. 1 generally recom- 
mend it for beginners. 

What 1 meant to say was that Microsoft 
and Zenith needn't have bothered with 
their EzPC Shell, since Norton Com- 
mander was more than sufficient for 
those who prefer a shell to learning DOS; 
but it's better to learn DOS and be done 
with it. If you're a touch typist, it's much 
faster to type COPY A:*.* C: \SMALLTREE 
than to go through the Commander 5 
menus.—Jerry m 
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Inquiry 598. 


8051 SIMULATOR 


LEAR COM COMPANY 
2440 Kipling 3t, Sule 206 Lakewood CO 80215 
(303) 232-2226 


Inquiry 599. 
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9580 Black Min Ва. Ste J San Dego СА 92128 


(619) 693-1697 
Inquiry 605. 


DISK CONVERSIONS 


- WS, 
MS/WRD, DWI. MM, ' Samna, DEC OX. MAS 11, 
Xerox Writer, ASCII, 


FREE TEST CONVERSION 


CONVERSION SPECIALISTS 
531 Main St.. Ste. 835, E! Segundo, СА 90245 


(213) 545-6551 
Inquiry 606. 


(213) 322-6319 


DATA/DISK CONVERSIONS | 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 
Cur 1000 formats from Mini, Micro Maintrame, Word Pro- 
самса. Б 
TAPE Conversions as low 16 $2300 МВ 
DISK Conversions as low «s $2000 per Dux 
Сай or write TODAY for a соп sang quotabion 


CREATIVE DATA SERVICES 


1210 W. Latimer Ave., Campbell, CA 95008 
408) 856-8080 


Inquiry 607. 


QUALITY CONVERSIONS 
s Disk е Scanning е Tape 
“TYPEWRITTEN $33 per pape to ASCII 
*ТУРЕЗЕТ 6-24 pow Low Rates 
(‘WP Formats svaliabio) 
IMAGES 
Logos/Line Art/Glossies 
1st Run Computer Services Inc. 


1261! Broadway, Suite 508, New York, NY 10001 


ІВМ PC @tom HP. 


IBM PC to HP File Copy allows IBM POs, Р5/2, com- 
patibles to road, write files writen by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 8000's. We offer custom 
work using our file copy utilities and program translators. 
Сай for estimate, catalog, dala sheet. 


Oswego Software 312/654-3567 
507 North Adams Si. Fax 312/554-3573 
Oswego. Illinois 60543 Telex 858-757 


Inquiry 609. 


CONVERSION SERVICES 
Converl any 9 track magnetic tape to or from over 
1000 formats. including 3727, 54", 8" disk formats & 
word processors Disk !0 disk conversions also 
avaiable Call ler more info. lntreducing OCR Scan- 
ning Sereces. 

Pivar Computing Services, inc. 

165 Artington Но Аа, Dept #В 

Buffalo Grove. IL 60089 (312) 459-6010 


Inquiry 610. 


DATABASE MGMT. SYSTEMS 


FREE FORM DATABASE! 
Full relabonal power, natural language 4GL inter. 
face; application generator. built-in text editor; 
spelling checker, form-doer Store data without 
declarations or fixed structures Handie simple 
commands to Advanced programs wüh full data 
an security, (Price: MS DOS single-user 


Logirex Software, Co 
20853 Stevens Creek Hivd., 8330, санта 
406) 257-5203 


Inquiry 611. 
‘dBASE Ш COMPILERS 


FREE dBASE 111 + 


COMPILER DEMO DISK 
Don! buy Chpper" until you 56e our FREE dBASE Com 
рии Evaluation Ka includes DEMO DISK with В PRGS 
and гезе of comping wih Clipper Ouickalveet & Рах 


dataBASE Specialties (415) 652-2790 
ЕО. Вах 2878, Oakland. СА 94918 


Inquiry 612. 


THE BUYER’S MART 


dBASE GRAPHICS 


EASY dBASE GRAPHICS 
Wary of complicated graphing programs? 
Announcing dPICT. 
is expressly designed баяу 
Type two words; іп Ihree em €" 
GBASE data 


Requires IBM 
Paragon Tech 


1581 Garand Ауа Jusen СА 92880 


‚ Chlendara, + many more. Module 
819.06. АЯ code runs with ай dBASE fl. dialects 
without mog@ficaton 
2-4-4 tree demo бок —oo 
1468 in СО 303- 


Steve ve AONI Technica! Services 
1125 & Oneida, Unit A, Denver, CO 80224 
303-789-4843 


Inquiry 614. 
DEMOS/TUTORIALS 


INSTANT REPLAY Ill 
Demos, Yulonais Pronar inbors, 


Buki Prototypes. Muse, 
Tanned Keybowd Macros. and Menu Sysiems. includes 


сору protected. No royalties. БО day aney 
а rs Il and Compath $14395 US САС: Cra 
Demo Dukerte $500 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake Сау, Utah 84109 (801) 487-9682 
Inquiry 615. 


| DISK DRIVES 


PS/2 DRIVES FOR PC's AT's 


PS/2 1.4M diskettes plus more! 
Cal e fuer information or 10 lace an order. 


Micro Solutions Computer Products 


132 W Lincoin Hwy. Oaka tL 60115 615/756-3411 


Inquiry 616. 


| DUPLICATION SERVICES | 


SOFTWARE DUPLICATION 
ng • Technical Support 
e. Fest pin ah 
Pricing 
SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 
MEGASoft 


РО Boa 720, Freehold, MJ 07728 Ses ол ad on pags JIG 
Inquiry 617. 


SOFTWARE PRODUCTION 
@ Disk duplication ә Warehousing 

€ Drop shipping 

ө Fuilfitimant 

€ 48-hour delivery 


€ LabeUsieeve printing ө Consultation & 
ө Full packaging guidanca 
services Star-Byte, Inc. 
713 W Main St. Lansdale. РА 19446 
715-349-1200 800-243-1515 


Inquiry 618. 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 


M. FRANKEL 


188 FRANKLIN ST. NEW YORK, NY 10013 


Inquiry 620. 


FLOW CHARTS 


FLOW CHARTING 114+ HELPS YOU! 
Precise Bowcherfing ia taal and ветра with Flew Charting 
Не. Dran, edit end print perfect chart bold and nanna lonis, 


Мес, Fam insert Line; shrink screen displays 
cham 40 column mlt ecreen tor datad work, much mont 


PATTON & PATTON 
ВТ Great Ояз Вма San Јона CA 05110 
1-800/672-3470, ext. 897 (CA residents) 
1-800/538-8157, ext. 697 (Outside CA) 
408/620-5044 (Outside the U.S.A) 


Inquiry 621. 


STRUCT URED FLOW CHART 
NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple POL. rag рыч бейле 
structures А text siringa cate phe in the chart. Easy 
10 create, even easier to revise! Automatic chart 5i2- 
ing, text centering. Translators {rom тапу 
languages available. For Mac and ІВМ РС 


ғо SIETRONIX, INC. 0 


Box 82544, San D iégo. СА 
1-800-637-4888 


Inquiry 622. 


HARDWARE 


DISCOUNT CLONES 
* XT Iho — $435. 
«А UW MHz — $904. 
* Seagate 57225 20М8 hard deve with солой — КИМ 


* НР Laser Jet Series 0 — 81700. 
Automated Business Solutions 


516-379-3995 
30 азу honey Баск guiten в! yr parts 5 labor sar i 
Dese: Inquenes (тісі Paaso cal tor comoete росе 2 


Inquiry 623. 


CHIP CHECKER 
в 14754 TTL + CMOS = 8000 Nat + Signetica 
* 14/4000 CMOS • 9000 TTL. 
© 14-24 Pin Chips s + 4 С элй 
Теке делін over 650 digital chips with ANY 
of output in seconda. Also tests popular НАМ chips. 
compatibile version 5258 C128. + C54 version $159. 


DUNE SYSTEMS 


2803 Wila Or. St. Joseph. MI 49085 
(616) 083-2352 


Inquiry 624. 
MAY 1988 * BYTE 327 


| | HARDWARE 


INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor + control applica- 
Шопа: 18 Chan A/D • 4 AS232/422 Ports + 48 Prog I/D 
Lines е B Opto INs * 8 HiDrive OUTa © 4 Timers > 
м ғ 104K Memory * 5.25 x 8.0 Options: Res 
dent FORTH OS with T Compiler, Editor, Assem- 


bier, + Auto Load/Start; 5 MHz 8085 • 4 Chan D/A • 

Battery Backed Cloch/RAM + Networking е PC Support 

E-PAC 1000+ $249.00 E-PAC 2000+ $449.00 
EMAC INC. 

РО Box 2042, Carbondale П. 62902 (610) 620-4525 


Inquiry 625. 


1 360K Floppy Drive and 
1 20 Meg Seagate Hard Drive 
One Year Factory Warranty—$ 1225.00 DOS me. 
Төх randenia add 9% saias tax ® Plus $35 00 oh 
Phone 214 449 3523 
Ferris Computers 
P.O Box 22 Ғата TX 75125 Chi » МО » Castue/s Chi 


Inquiry 826. 


FREE CATALOG 


false printouts! Send for money &8ving catalog today 


INDUS-TOOL 
730 W Lake St. Ciwcago. iL 60606 


Phone 312-648-2191 
Inquiry 627. 


87C51 PROG. $125.00 


The UPA 87C51 Programming Adaptor lets you use 
your general purpose programmer to program the 
СВ, 8751H, АМОВ?БӘН, 87С252. and 8752BH 
Also lets you program the B7651/8751H secunty bes 
and the 87С51 encryption array. it's very simple and 
VERY cost effective 
LOGICAL SYSTEMS CORPORATION 


6184 Teall Station, Syracuse NY 13217 
(315) 478-0722 Telex 6715517 LOGS 


Inquiry 628. 


NorthStar 
Seles ani serica. NorthTech Specalizes in Ногоо and Ad- 
vantage hardwara/sollwara/suppon Largest full service 
distributor of North&ta products in Unidad 518108. We buy- 
set-irade NorthStar products and ed ere cae complets 
reper lacities 9 lech support and training > ай hardware 
түй йй чүгү dete Hof SARAMAS MRNA © Rn 
years ol customer salistaction 


NorthTech Support Services, Inc. 
Обет Оо / Arfiington. Virgima 
1-800-426-7898 218-775-0525 


Inquiry 629. 


NEW/USED APPLES & STUFF 


MACINTOSH — Call 
Apple Parts — Call 
Mac accessories—hard drives Call 


We buy, seil & horsetrade — Apple, ІВМ. 
SHREVE SYSTEMS 
2421 Makom St. Shreveport, LA 71108 
316-865-8743 4-9 p.m. е РАХ-318-865-2006 
international таша weloome С5.Т.—\МбА/МС 


Inquiry 630. 
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THE BUYER’S MART 


HARDWARE/ADD-ONS 
External 5% for the PS/2 


$^ External drive tor ihe РЕЛ Моби 25, 30, 50, 60 & 80. 
Plugs into an existing siot in the P&/2 and runs off the com- 
puter's internal power supply The 525 EXTRA allows the P5/2 
to rend. write and formal standard 360KB disks as the com 
puters "B" drive. includes everything to begin working right 


anay. no extre controllers to Duy. Two year warranty, $325.00. 
Onaier inquires welcome Сай іт aur Cataing 
Delkin Devices U.S.A. 
4855 Cass 51. Ste. 306 San Diego. CA 02109 
(619) 273-8088 


Inquiry 631, 


PC TTL OUTPUT CARD 


32 CHANNELS 

32 TTL level outputs on a short siot ІВМ 
PC ШО card. Output devices socketed, cur- 
fem 16 mA each channel 

Prica $100 Dativery: Stock. 

ULTRALINK 
PO Box 1809 Minden, NV 89423 

1-800-852-5273 702-782-9758 


Inquiry 632. 


280” / HD64180/CP/M* y ie ый 


DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XTIAT based on the Т! 


[МА and continuous data acquisition & playback option 
$650 and up. 


DALANCO SPRY 
Suite 241, 2900 Connecticut Ave, NW. 
DC 20008 


(202) 232-7999 


Inquiry 633. 


ATIFORCE RISC SYSTEM 
50 MIPS Top End 

High speed coprocessor board tor IBM/AT and 3863 

100 50 MIPS S range. Runs sieve in 028 aec Uses Har- 

гіз’ new Forth RISC Core Set comprising five HCMOS 
chips. 10MHz RISC Core, 1-cycie 15-сһалгин Interrupt 
Controller, 1-сусіе 16 x 16 Multiplier, and 2 64-word 
Single Stack Controllers. Forth development software 
included $3995 

SILICON COMPOSERS (415) 322-8763 

210 California Ave . Suite К. Palo Alto, CA 94305 


Inquiry 634. 


PC MINI-SUPERCOMPUTER 
Up to 40 MIPS іп Your PC! 
Fil your PC/XTIAT with 1 to 6 PC4000 boards for a high speed 
PC-RISC system. The PCAOQ0 uses the NC4016 RISC Engine 
which executes high bevel Forth i^ silicon. Exch PC4000 № 
thal delivers speeds 


а general purpose parallel coprocessor 
in the 5 to 7 MIPS range омы a 100 times fasiar than а 
PC. uses Forth. C or Assembler From $1295 


SILICON COMPOSERS (415) 322-8763 
210 California Ave.. Suite К, Palo Alto, CA 94306 


Inquiry 635. 


HARDWARE/PERIPHERALS 


BUILD SCALE SYSTEMS FOR LESS 
Амо OE Desunt рон. , you can pro- 


computerized hing systema 
nd bullding-block interface modules and sot- 


ware. They're versatile, алау 10 use and 
unbeatable vaiue. 

Call or write for brochures, pr ем and examples 
taken from our wide industrial experiance 


SCALE-TRON INC. 
PO. Box 424, Lachine, Quebec, HOS 402 CANADA 
(514) 634-7083 


Inquiry 636. 


| INFORMATION - 


The Tables of ERP 


The “Economic Report of the President" has 
concisa tables of tha major economic indicators 
(GNP, Employment, inflation, Populalion and 
much more.) Tha Tables of the 1988 Aaport are 
now available on disk in (CAL, WKS, CSV, or TXT) 
formats for (PC or MAC or most CP/M)—$29.95 


FAIRFACTS 


Ноя 536, San Нам! CA 94915 
Tel. 415-485-1781 


Inquiry 637. 


. Read Directory, Remove Он, Сору Еров, Delete 
and Print o d % Ару Printer Connected 35s and 6% disks 
reg $139.95 EGU INTRODUCTORY $79.95 
DEALER INQUIRIES INVITIED 1-800-854-7222 


TAMPA BAY DIGITAL 
1750 DREW ST, CLEARWATER, FL 34615 813-443-7049 


Inquiry 638. 


LAPTOP COMPUTERS 


LAPTOP SPECIALS 
Toshiba 3200 & 5200 * Zenith * NEC- 
Multispeed EC and HD е DATAVUE г AFFORD- 
ABLE 5%" or 344” DRIVE UNITS for ГАР. 
TOPS & DESKTOPS. DICONIX PRINTERS 
... 1200 & 2400 BAUD MODEMS for Laptops 
Fast reliable and friendly service. 

For Low Pricing cail 


COMPUTER OPTIONS UNLIMITED 
201-489-7678 (7 Days, 9 ат-9 pm Eastern time) 


Inquiry 662. 


"Влада" owners can trade in for only $89.98 wo cable 
Traveling Software, Inc. 
19310 North Creek Parkway. Bothell WA 38011 
1-800-343-8080 (208) 483-6068 


Inquiry 639. 


р м БЕМ ль 9 


DESIGNED FOR LEGAL WORK 
The SoftWars" Substantive System. "This 
could save a law осе 30% — 45% of the 
time to process pleadings.” Brief, 9/87. 
Version 3.3 $159. Free brochure. 


TSC 
The Software Company 
PO. Box 872687, Wasilla, AK 99687 
(907) 745-0267 


Inquiry 640. 


LITERATURE/LINGUISTICS 


TEXT PROCESSING SOFTWARE 
The CONSTAT suite of programs for the ІВМ or Macin- 
tosh PC will produce concordances, lexical stalistics, | 
Cluster analyses and vocabulary overtape to help solve 
problems of auihorship and sequence of composilon 
of ІКегагу texts. Send for technical dala and list of 
machine-readable texts, 

Louis Ule 
27 Mustang Ad.. Roling Hills, CA 90274 


(213) 377-3080 
Inquiry 641. 


1-800-327-3237 
718-353-3353 


| ESSKAY 
а 642. 


MISCELLANEOUS | 


WHY PAY RETAIL PRICES? 
Why spend your precious time searching the 
storesicatalogs for tha computeroftica equip- 
ment/supplies you want? Through our program 
сап save rime and obtain name brand items ar low 
pricas. Free trial membership! For more 
information: 

THE ULTIMATE BUYER'S SOURCE 
308 Crocker €48941-A М). Clamens, MI 48048 
1-800-327-4228 


Inquiry 643. 


| OPTICAL SCANNING 


STOP TYPING! 
ОСА SERVICE BUREAU — We Scan EVERYTHING 
Pravou 


* Output lo * 313," + 5*, » 9" + МАС œ 
i ВР! = WORM ғ CD ROM 
We Convert EVERYTHING. 

Al Word Processing and Dala Bases Supported 
Kurzweil & Раши Scanning 
Phototypasetting А Printing « Day & Night Service 
DATASCAM 
нікі Vaca Or Sup. 1927 Нея vo. NY М6 (112) $3 5727 


CLIPPER™ DEVELOPMENT TOOLBOX 
Бшге Tenning. inc. introduces BOATSWAIN'S 

Г, a set of over 150 functions, procedures, and 005 
Utilities for dBase" programmors who use clipper as a com- 
pier, Thousands of development hours һауё gone into (frs 
software in order io save you hours o! programming lime 
Whether you але а novice or а serious ciipper developer, the 
BOATSWAIN'S MATE © 15 for you. Frea list of library tunc- 


tions avaliable 
Сад 1-800-328-7077 тмн 13578845 


ALTERNATIVE BUSINESS TRAINING, INC. 
208 Washington $!.. Keene. NH 03431 


Inquiry 645. 


Affordable CASE 
А new concept in Computer Aided Engineer- 
ing for developing PC/DOS applications! C 
Dispatcher generates last, efficient C code lor 
command and menu driven applicationa. 


Develop, document, and change easily. Many 
features. For many compilers. 
Amaryllis Inc. 
$83 Yiatikguadec На, Bonon, МА 01740 
(617) 365-5456 


Inquiry 646. 


THE BUYER'S MART 


FINITE STATE COMPILERS 


Program complex software programs in minutes 
instead of hours! The COMPEDITOR {forms 
source Finite State or sin; ADA, BASIC, C, 
FORTRAN and 

ІВМ PC, XT, АҒ, Р5/2 т RAM Doa 20+ 
Price: $175.00 per compiler (With Primaz) 
AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (305) 295-0930 


inquiry 647. 


TLIB™ 4.0 Version Control 


The best gets better! They loved ТЫЙ 30: "packed with 
features.. {does delias} amazingly fast вх 
“—PC Tech Journal Sept 67. “has my highest 
recommendation’ —A. Richardson, Computer Впор- 
per Aug 87. Now ТИВ 40 has: E MEN. more 
. wildcards & file lists, revision marge, LAN and 
WORM drive support, more. MS/PC-DOS 2 x & 3x 
$98.85 + $3 sAh. Visi/MC. 


BURTON SYSTEMS SOFTWARE 
PO Box 4156, Cary. NC 27519 (919) 489-3068 


Inquiry 648. 


XACT-16C PROGRAMMER 
Complete RAM-Plesident emulation of the Hewlett- 
Packard 16C Programmer's Calculator. Binary, тох, 
decimal, осш! and float modes. AND, OR, XOA, 
shift, mask and more. Sea BYTE “What's New", 
Jan, '88 pp. 98 for details, $49.95. PC/XT/AT. 30 day 
maney back guarantee. VISA/MC. 


CALCTECH, INC. 


13829 BallevueRedmond Ad. #202. Bellevue WA 95005 


PUBLIC DOMAIN 


RENT SOFTWARE risen 
DAE dem n nA 
or $1 per disktull or we'll copy. | Ve" alec 
oppe, C-64, Sanyo 550 and Mac. М S^ alo} rey 
VISA/MC. 24 hr. je line. (819) 941-3244 ог 
send #10 БАЗЕ (speciy computer) Money Back 
Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 


office: 10-6 PST MoneSat. (619) 941-9761 
Inquiry 653. 


QUALITY SOFTWARE IBM/COMPATIBLES 

Get a Word Processor, Spreadsheet, Database, 

Money Manager and 5 arcade games pius our 

10000 program catalog for ONLY $1000 (+s/h) 
800-982-1992 (National) 
800-892-1983 (Ca only) 
619-942-9998 (Foreign) 

VISA, MC, AMEX Accepted. (COD + 1.80) 


The International Software Library 
511-104 Encinitas Bivd.. Encinitas, CA 920024 


Inquiry 654. 


FREE SOFTWARE 
The РУВЫС DOMAIN USERS GROUP provides public oo- 
mun soltware lor IBM. CAM, C64 & C-128 computers. POUG 
из one ol the oldest (mt. 1082] A largest (over T0000 members 
workdwide) users groupe. 
SPECIAL OFFEAR—Send 610 and псор гий only сиг 1 year 
mambership but also our neve member disk free (сопішігін 
21 greet programs). Of tor more into. send a SASE (spect 
computer) Io 
PUBLIC DOMAIN USERS GROUP 
РО Bax 1442 BM. Orangapark, FL 32057 


(206) 643-1682 
Inquiry 649. 


Modula-2 


Repertoire, row ai rel 15. 4 (he largesi and most widaly us- 

mpi TETP ons incluces saterrsive low-dereel, usar 

насе, and ulira-sophisticared dalabase loot suilable for 

use with bitmapa, Wed. bets. Structured records, ac. Only $69 

From the creators of ModBase. EmsStorage. and Graphix 

Сатре manuals for gil products gvallabía gn ое demo 
ішке MC/VISA/JAMBX/PO/COD 


PM 4538 SE SOth, Portland, OR 87206 
(503) 777-8844; TLX: 6502691013 


904-264-2512 (ORDER LINE) 
Inquiry 655. 


$1.50 per DISK 
Latesi IBM PC Public Domain/User Supported 
Software from non profit corporation at lowest 
coat. Call or send SASE tor information or sand 
$5 lor sample and catalog disks. 
24 hr. messege 516-361-9234 
BBS: 516-361-9665 


P D Soft Corp. 
PO Bow 1083 Hauppauge NY 11788 


Inquiry 650. 


Disassemble MPU OBJECT CODE on your PC 
Relocaishla, symbolic cisassembiers are now avaiable 
өсте Moni Intel, ACA, ТІ, Rockweli, & 2400 macros 
Autornabc label Generabon, assembly сарану and 
much more Сай and ask lor what you need 
RELMS" 
PO. Box 8718 
San Jose, California 95150 

(408) 356-1210 

TWX 910-379-0014 


Inquiry 851. 


(800) 448-4880 


Inquiry 656. 
SECURITY 


BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful mullilayered security, Rapid decryption 
algorithms. Rellabie/small port transparent security 
device. PARALLEL or SERIAL port. Countdown 
and timeout! optione also available, KEY-LOK™ 
security at about 1/2 BIT-LOCK cost. 

MICROCOMPUTER APPLICATIONS 
7905 5. Windemere Circe, Littleton, СО 80120 

(303) 922-8410 or 788-7883 


Inquiry 657. 


_ SOFTWARE/ACCOUNTING 


PUBLIC DOMAIN 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choosa from, eT Me 
databases, spreadsheets, games, x-raled, 

communications, business, music, eis. j^ 
education, language and useful utilities for так. 


ing your computer easier to learn. Most programs 
have documentation on the disk. 
Write for your FREE catalog todayl 
BEST BITS & BYTES 
PO Bos 8245 Dept В Van Nuys. CA 914095 
818) 781-9975 


Inquiry 652. 


dBASE BUSINESS TOOLS 
* General Lodger * Purch Ord/Invntoey 
* Accounts Recvol. * Accounts Payable 
* Order Entry * Job Coming 
* Sales Analysis * Job Estimating 


$99 ЕА. + sin wdBASE 2,119 3+ SOURCE CODE 


| dATAMAR SYSTEMS ` Cz Cra/Chk/ COD 
4976-8 Santa Monica 


һе. 
бал Wego, СА 82177 (619) 223-3344 
inquiry 658. 
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SOFTWARE/AI 


THE BUYER’S MART 


Learn AI Fast 
a Mim rrr mein n t 
горон. 
anal Ae ppe | 
паром а must" 
Ezra Shapiro, 
“Т, р 263 


BYTE. Aug. 
HAhen is only $69.95 


ifthen Solutions 
1 Mallorca Way. #2018 SF CA 94123 418-346-5888 
Lotus 123 на 2 есес $3 ку eepprg МА 48 escarers 


Inquiry 659. 


SOFTWARE/ARCHITECTURE 


NATURAL 3-D ED NAVIGATION 


ists & arch mien. е өрі Navigator provides rapid moving 
natural views and jhe ama oh for unusual 
rotation. The perspective can also be 
epa ог enhanced. $449.95 + $400 S&H 
(may change without notice.) 

* "nd IBM PC or compatible (256K ир). 
Demo-disk $700 + $100 S&H (Vers 
bp-Coding System ‚пс. 

228 Unseraty Has Re. Boulder. СЬ 8090 
ne (303) 4 9-3640 © facamile (303) 442- 1907 


TT 660. 
| SOFTWARE/BASIC 


XGRAF DRAWS IN BASIC! 
FINALLY] XGRAF replaces QuickBASIC'a poor 
drawing commands with assembly language calis 
that work on Hercules, EGA, VGA, CGA and EEGA 
screens Only $9800 + $400 SAH. Call us at 
1-800-423-3400 (8:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, РА 15215 
For info., call (412) 782-0384 


Inquiry 661. 


DATA ENTRY SYSTEM 

Heacts-cown data entry wilh two-pass verification lor 

the PC/XT/AT & compatibles Loaded with features 

like: Auto dup & skip, venty bypass, range checks, 

& table lookups Fully menu deven only $395 
Сай for free 30 day tral panod 
COMPUTER KEYES 

21929 Makah Rd.. Woodway, WA 98020 

(206) 778-6443 


MILP88-MIXED INTEGER LP 
A general-purpose sytem for solving med integer inea 


жаты 10 1Р88 Нез ІВМ PC, 192K. $149 wih 0087 
support, users пида VISAMC. 
EASTERN SOFTWARE PRODUCTS, INC. 
РОВ 15328, Alexandria, МА 22309 


(703) 549-5469 
Inquiry 663. 


dFELLER Invent 
Busnass rventory programs writen m dBASE 
source code. 


dFELLER Inventory $150.00 
Requires dBASE Il or Н, PC-DOS/CPM 
dFELLER Plus $200.00 


with History and Purchase Orders 
Renquses dBASE Ш or dBASE ІІ Piua (For Stockrooms) 
Feller Associates 
550 CR PPA, Route 3, Ishpeming. Mi 49849 
(908) 488-6024 


Inquiry 664. 
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SOFTWARE/CHURCH 


PowerChurch Plus® 
Fast, fnendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contnbutions, attendance, word 
processing, acas payable, payroll, multi-user 
support, and much more - ail for $695 com- 
plete FREE demo version 


F1 SOFTWARE 
PO. Box 3096, Beverly Hills. CA 90212 
213) 854-0865 


Inquiry 665. 


ROMAR CHURCH SYSTEMS" 


weeks Алам 
disk Ad ton short Wrin tor tree 48 page guido 
morer 1 Church eme Attn: BJB 
PO. Box 4211, Elkhart. IN 46514 


(219) 262-2188 
Inquiry 666. 


SOFTWARE/EDUCATION 


PRIVATE LESSONS" 


The combined tutor, game-maker & knowledge 
base that grows with you. Makes iaarning any sub- 
ject fun Gives time, grade & recommendations. 
Pr difficult questions. Includes tester/editor, 

2 games & sample Chemistry, OOS lessone. 
$49.95! VISA-MASTERCARD 


CORBIN Software 
600 industrial Circle, White City. OR 97503 
503-820-6737 


Inquiry 667. 


WE CAN MAKE IT TALK! 
Talking educational programs trom Dataflo Computer Ser- 
vices tor IEA compa А Аррм“ i's support most speech 
cards ог run wo speech 3 SPELLING programs share 
2000-word files! Croate worda/fies, adjust pronunciation! 
—— ккал ag eel cil da ies ENON 
SONCOM™ Ал Unprotected! Contact 

U.S.A. DIRECT 
Dept В HC 32—Box 1, Enfield, NH 03748 


(603) 448-2893 
Inquiry 668. 


_ SOFTWARE/ENGINEERING 


Affordable Engineering Software 
FREE APPLICATION pes & vet 
Piae Devers + ‚теренге Graphct © S Ре 
neen 

cessing 4 ed қарына Тек align Ч La 

Pen Қ ЕРТ: Analysis е Logic Simulation * T 
sinp Design е PC/MSDOS е Масгќоѕћ е VISA/MC 
Accepted 


BV Engineering * (714) 781-0252 
2023 Chicago Ave. Unit В 13. Fiverside, СА 92507 


Inquiry 669. 


STRUCTURAL ANALYSIS 
MICROSAFE: inexpensive, to learn and use 
Finte Element Analysis for ІВМ PCs and com- 
patibies. Up to 400 nodes, 600 beams, 500 plates. 
Graphics. 2-D: $75, 3-D: $120. Both: $180. 
Overseas add $20. Evaluation copies. NOT COPY- 
PROTECTED. Ask for brochure 


MICROSTRESS Corp. (Dep. ВМ1) 
10950 Forest Ave. 5.. Seattle, WA 98178-3205 


 SOFTWARE/ENGINEERING 


PROFESSIONAL SOLUTIONS 
FOR PCs and MS-DOS 
DEFLECTION OF BEAMS OF UNIFORM OR VARIABLE 
CROSS SECTION (not an FE-program) Statiencelty deer. 

minae problems å continuous beams 


SIMPLE ОЯ MULTIPLE SHRINICFITS Shnnkage pressures, 
stresses. torsional holding pue etc 
HERTZ. Presaure 


ure between bodies 

MICROMIN® — Software 
Oan Seow PO Box 344, Mannion Ок "4044 
Recorded Message (800) 336-2072 ам 57% 


Inquiry 671. 


SIMULATION WITH GPSS/PC™ 
GPSS/PC* is ал ІВМ personal computer implemanta- 
Ooh of the popular mainframe simulation vapor 

GPSS. Graphics, animation and an extremely interns 
me environment sow 
bons. Simulate 
mos interactive and vigual yet economical simulation 
software. 


MINUTEMAN Software 


PO Бақ 17UY, Sto» hasaachuseits USA 


(617) 897-5662 ext. 540 (800) 223-1430 ext. 540 


inquiry 672. 


Circuit Analysis — SPICE 
Non-linear DC & Transient; Linear АС. 
* Version 381 with BSIM, GaAs, JFET, 
MOSFET, ВЛ, diode, etc. models, screen 


graphics, a ра speed and convergence. 
* PC Version available at $95. 

Call, write, or check inquiry # lor more info. 
Northern Valley Software 
28327 Rothrock Or., Rancho Раюв Verdes, CA 90274 
(213) 541-3677 


Inquiry 673. 


FREE ENGINEERING MAGAZINE 
Personal Engineering Is a monthly magazine sent 
free of charge (USA onty) to scientists/engmmeers 
who use PCs for technical applications Topics 
each month include Instrumentation * Data 
Acq/Control е Design Automation. To recerve a 
free sample issue and qualification form either cir- 
сю below or send request on letterhead to: 

Personal Engineering Communications 


Bo» 1821 Впала МА 02146 


Inquiry 674. 


LCA-1 LOGIC тзт” ANALYSIS 
Introducing LCA-1, a high performance, tow coet 
+ circuit simulator includes: 

nt driven simulalion, interactrve/batch. 
* User defined macros, external inputs 
* Gate delays, loading. 
* Built-in hics, user defined probes. 

LCA-1 IBM PC/XT/AT/PS-2 onty $350. 

Сан 313-663-8810 for FREE DEMO 


Tatum Labs, Inc. 
1478 Mark Twain Ct., Ann Arbor, MI 48103 


Inquiry 675. 


.SOFTWARE/FINANCIAL 


THE FINANCIAL PLANNER 
AS EASY AS "ATM" 


Your Bank's Auto Taller Machine & THE FINANCIAL 
PLANNER have a iot in common. NEW Manu driven 
Checkbook, 


РАЮЕ— $5 
+ $2 SIH. РА 6% TX. Apple lic, Не, Нав, IBM PC or 
Compatible. CK/MCAVISA 
SOFTECH IND., INC. 717-684-5191 
Box 117A. Dept. B454, Нәдһеғейе РА 17737 


SOFTWARE/FORTRAN 


FORTRAN 77 Extension 


ea = subroutines for MS, RM, ІВМ Pro com- 
— keyboard, monitor, text & graphics, 
lile & REY. operations, parallel & serial 
IQ. Plus user атон for CGA, ЕСА. VGA. 
HP7475A. ТЕК 4010, AutoCAD OXF & db save files. 
Both 8087 & поп 8087 RS pkgd for $149. 
"Des VISA/MCIPO/C 
Design Decisions, Inc. 
Box 12884, Pittsbu A 15241 
(412) 941-4825 


Inquiry 877. 
|  SOFTWARE/GENERAL 


USS5. . . INCLUDING DISK 


Over 2000 scitwere titles for IBM-PC Appia ||, 25.05, 
Macintosh, CG4/128, Amiga. Latest tiles and versions. Lots 


$168 

.$179 

1649 
Lots of батат, пит chips. etc Specity your computer 
type FREE catalog sent ш you by air-msil Write 


IBRAHIM BIN ABU BAKAR, 
Raffles City PO. Вох 1029, 029, Singapore 9117 
REPUBLIC OF SINGAPORE 


Inquiry 678. 


танда» YOU LIKE ТО KNOW? 

Your 1.0.7 Memory Level? Response Time? 
Coordination? — Visual 

sa eis your hoe ante За DAR d 

bes, incl 2510. жек вы A КС Сотрайыев „ 256K 
Мо ERG need! charge ю pea a in the word 


Heuristic Research, Inc. 
3112-A West Cuthbert Ave, Midland, TX 79701 


THE BUYER’S MART 


SOFTWARE/GRAPHICS 


GRAPHICS PRINTER SUPPORT 
AT LAST! Lisa the PriSc key to make quality всей 
BAW or color reproductions of your display on any 
dot matnx, nigel, or laser partes, GRAFPLUS sup- 
ports ай versions of PC or MS-DOS wth IEM (incl. 


95. 
Jewell Technologies, Inc. 
4740 44th Ava. SW, Seartie, WA 98116 


800-628-2828 x 527 (206) 937-1081 
Inquiry 682. 


FORTRAN PROGRAMMER? 
FORTRAN program сай 2-0 and 3-0 graphics coubnes within your 

GRAFMATIC screen roulnes $138 
PLOTMATIC: plotter driver 
PRINTMATIC: printer dnyer 

For the IBM РС. ХТ, AT & 

variety ої сотравгя. graphics баз, plotters and printers. 

MICROCOMPATIBLES 
301 Prelude Dr, бәрі B, Siver Зрпла. MD 20901 UGA 
(301) 593-0683 


Inquiry 683. 


CGA- Hercules" Graphics 
Mode-MGA" aloes you іс use business graphics, 
games, BASICA graphics and other CGA specific вой: 
were wilh your Hercules™ Monochrome G adaptor 
and monochrome monitor Works with ай CGA programs. 
579.95 (+ $5 s&h] for the JTSR. version, 30-day money 
back guarantee. Call or write: 


T.B. S.P. Inc. 
2205 Westwood Bii, Suite 783 Los Angeles, CA 90064 
(213) 312-2164 


800-443-7380 (In TX. collect 915-694-5936) 
Inquiry 679, 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Geological! software for log plotting. gridding/con- 
lourng, hydrotogy, digitizing, 3-D solid modelling. 

seismogram, fracture analysis, image pro- 
casaing, scout ticket manager, over 50 programs 
in catalog Macintosh too! Catalog $3.00 
RockWare, Inc. 
4251 Kipling St.. pers үст" Wheat Ridge, CO 


(303) 3) 423-5645 


SOFTWARE/GRAPHICS | 


TurboGeometry Library 


(Source & Manual) 
Turbo Pascal. С. Мас. 8 Microsoft C. Over 150 28 3 dimen- 
pona routines including Intersechona, Translormations, 
e Hidden Lines, Perspective, Curves, Areas, 
wnis, Ch , Planes, Maincas, Vectors. Distance, 
понела В PC (Comp). MAC 


VISA/MC 30995 
Disk Software, Inc. 


2198 Е Arapaho #487, Richardson, TX 75001 
(214) 423-7288 


Inquiry 680. 


FPLOT PEN PLOTTER EMULATOR 


Use your dot matrix or laser printer as an HP pen 
E RUM pletion LN ERE HOME oe 


mands, ‘Sump OO NEC NEC PEPE үзу ed Proprie, Ep- Ep- 


son LO/MX/FX, HP Laserjet. Uses Hercules, CGA 
EGA or VGA for acreen preview. $64 check or m.o. 


HORIZON SOFTWARE 
Suite 005 24-16 Steinmay SI, Astoria, МҮ 1103 
212-418-8469 


Inquiry 681. 


Inquiry 684. 


SOFTWARE/HEALTH | 


FamilyCare" Software 
This comprehensive medical diagnostic experi 
system spares вхрепыуе, unnecessary Iripa to а 
phymcian by guiding you quickly Ihrough possible 
ғут ота and giving you specific directions for 
medica! care, home treatment, and medications. in 
cludes hundreds of symptoms, iures, and 
disengos of newborns through teenagers. 
FamilyCare” Software 
Laboraionea, Inc. 
29451 GrenMeld Ad_ Suis #218 Southhwid М} 48070 
000/426-8426 or 313/569-4561 


Inquiry 685. 
SOFTWARE/INVESTMENT 


MUTUAL FUND INVESTORS 
Scoreboard Disiet 


тоға nomatan by cung 
1000-553-075 Пп irnos сай 1-312-250-9297] 


Business Week Mutual Fund 
Scoreboard Diskettes 
РО Вох 671, Elk Grove, IL 60009 


Inquiry 688. 
SOFTWARE/LANGUAGE 


SERIES 320 32000 ep COMPILER 


ALOIS SCHONBACHLER 
rminchutzg&*se 74 mariang 
Pt cao 


Inquiry 687. 


SOFTWARE/LANGUAGE 


DRUMA FORTH-83 
Зла '83 STAMDARD. Developed for in house use No 
64K limitation. 64K speed А compactness ю 320K 
dtp p ae 008 20+ 


з Headeriass сода, 
= Editor, assembler, file & 005 ичегівсев 
* On-line documentation & many other features 
* Full Package $79., S&H $2, VISA/MC 
DRUMA FORTH-83, DRUMA INC. 
6448 Hwy. 290Е, Suite E-103, Austin, TX 78723 
Orders: 512-323-0403 BBoard: 512-323-2402 


Inquiry 688. 


MULTI-USER DEVELOPMENT PLATFORM 


Language 
For complete multi-use solutions, сай us кізу 
THEOS Software Corp. 
17?? Әотато D« бла 360 Wand Creek СА 94596 
(415) 835-1118 FAX (415) 935-1177 


Inquiry 689. 


SOFTWARE/LASER FONTS 


LaserJet Fonts 
DOS н tai Ды ей ей Шыг 
Ey eg Am adio 
immed work. FASTIon 
В А әм orta in slave fro 10 pts. ta 
158 pts. а-а O re а 
easy commands зу $$ back 
Worthing ton Data Solutions 
ATA ingals 51. Saraa Cruz, СА 95060 
(800) 345-4220 Іп СА: (408) 458-9938 
See our ad on page 42 


SOFTWARE/LOTTERY 


THE ULTIMATE LOTTERY PROGRAM 
“BY 


WESTERN EN-COMM, INC. 
4909 Sicckdae Hwy, #649 Bakoe CA 93509 
(800) 872-5686 or (805) 831-1633 РАХ: 1-805-831-5622 


Inquiry 690. 


SOFTWARE/MUSIC 


MUSIC SOFTWARE CATALOG! 
Just published! Our naw Musician's Music Software 
Catalog and it's better than ever! Over 80 pages of 
detailed information on the leading MIO! software pro- 
grams, interfaces, and accessones-—everything for the 
modem musician. Send $3 lor a 2-year catalog 
subscription including SALE! updates 

Digital Arts & Technologies 


вп PO Box Tt. Miwa СТ 08480 
203-874-9080 


Inquiry 691. 


| SOFTWARE/PACKAGING 


SAVE SAVE SAVE SAVE 


LET’S TALK LABELS 


Vie do disk labels (5% " & 39) 
e Gene е Faster © Cheaper © 


Because we specialire in сак laneis (м8 тык 
We aiso have Tyvek Sleeves 
Mailers 9 Binders e Vinyl Pages 
We are а complete software packaging service. 
Hice & Associates 


9303 Cincinnat-Gotumbus Аб. Weel Chester OH 45009 
613-777-0133 


Inquiry 692. 
MAY 1988 * BYTE 331 


THE BUYER’S MART 


SOFTWARE/TOOLS 


SOFTWARE/PRINTER | | SOFTWARE/SCIENTIFIC 


UPGRADE YOUR IBM PC TO 
A STORAGE OSCILLOSCOPE! 
Do Oata Acquisition, Frequency Spectrum 
Analysis, Transfer Functions, Analysis with 
Lotus 1-2-3, and more—inexpensively and ail 
without programming! 

For info on SNAPSHOT Storage Scope: 
HEM Data Corporation 
17025 Crescent • Southfield, МІ 48076 

313) 559-5607 


РНІМТЕН be acd ricas 
Powerful memory resident pri eise 
trol ины — oath тещ oF within te 
ылы spool lag kground Direc- 
& file browse — Edit small = om 


Nor Software Inc. 
527 3rd а. Susa 150. New York, NY 10018 


Inquiry 693. Inquiry 698. 
SOFTWARE/SALES & MRKTG. 


me et ren e agere Far wp па hy 

mail-nerge, word processor, and E Tracks 

expenses 10 show сові of sales. Uses your sales cycle SOLVER 

td. атр SUAE comedi re ae FOR THE ІВМ PC & COMPATIBLES 

FIN VICAR Hem Dik ЖЫН MICROCOMPATIBLES INC. 
Powerhouse Systems Inc. 301 Prelude Dr., Silver Spring. MD 20901 

1022 Vest First St. Suite 104, Winston-Salem, NC 2701 


(800) 525-5774 or (919) 721-0241 (301) 593-0683 
Inquiry 694. inquiry 699. 


FOLLOW-UP SCI-GRAF and SCI-DATA 
SOFTWARE FOR SALESPEOPLE tee, pee ly зал А o meme al == 
Output 


Manage & control all of your sales activities істеді and pnnter 
on your desktop or laptop. SCI-DATA A rmm T Sii 


$179.95 Prices start at $59.95. 
XYCAD GROUP Microcomputer Systems Consultants 


77 54 Clair Ave, Cleveland, OH 44114 Вех M7, Santa Barbara. СА 93102 
(800] 428-8457 (236) 580-5728 in Ohio (805) 963-3412 


Inquiry 700. 


_ SOFTWARE/SCIENTIFIC 


Data Duta Acquisition & feo ель on PC's 


Scientific/Engineering/Graphics Libraries 
* FRE FACTOR FFT элем E eL Ead -— 14. С С for 


Turbo & Ligh Pascal, Moduia-2, С 
Send Юг FREE of software tools for Scien- 
tists and Engineers. Includes: Scientific subroutine 
libraries, device independent graphics libraries (in- 
cluding EGA, HP plotter and Laserjet suppon). saen- 
ойс charting libraries, 3-D plotting көліне. data acquisi- 
bon fibranes, menu-driven process control software. Yer- 
sions avaiable for a variety of popular languages. 

Quinn-Curtis 
1191 Chestnut SL, Newton, MA 02164 


Alligator Technologies — (714) 850-9984 
РО. Вал $706, Fountain Valley, СА 92706 
Inquiry 695. 
SOFTWARE/SORT 


FOR PROFESSIONALS 
Expert system development tool which infers rules: EX- 
PERT 4 for ІВМ PC. Numeric database program with 
statistica plus graphics: TADPOLE for ІВМ PC. 
| BibBographic programs for IBM PC (REF SYS) and Ap- 
ple Mac (AUTOBIBLIO) Science and education pro- 
шата AND MUCH MORE. Send or call for FREE 


: BIOSOFT 
РО. Box 580, Milltown. NJ 06850 


201 613 9013 
Inquiry 696. Inquiry 701. 


_ SOFTWARE/TAX PREP. 


OPT-TECH SORT/MERGE 
Extremely (ая Sor/Merge/Select ину Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
ports most languages and fletypes inducing Bineve 
апа аВАЗЕ United 1168263, muliple keys and 
much more! MS-DOS $149. XENIX $249. 


(702) 588-3737 


Opt-Tech Data Processing 
PO. Box 678 - Zephyr Cove, NV 89448 


NONLINEAR DYNAMICS W-2 (COPY A) ON FLOPPY 
Tools for Studying Mathematical and Experimental Systems 


08:1 $25000 ПӘН $35000 illinois Business Machines Inc. 
Department PC 


DYNAMICAL SYSTEMS, INC. 1403 Bax зю Toy Ad., Ecdwardivilie, IL 62025 
РО, Box 35241, Tucson, AZ 85740, 802-825-1331 PH. 8 (618) 602-6060 


inquiry 697. Inquiry 702. 
332 BYTE * MAY 1988 


DISK CACHE 
Асовіепше XT or AT PERFORMANCE with FLASHBACK Dhek 
FLASHBACK 


access. Programs ingtanthy 
limes faster! $19.98 e $2 ЕН, 60 day $ back. 
Chack/MO/Visu MC 


ма am 6, 
602) 863-2861 


Inquiry 703. 


SCREEN MANAGER 
MENU, WINDOW, and DATA ENTRY Suppon tor 
the Professonal мА (nterfaces to most 
^d ova BASIC, C, FORTRAN, e 

ASSEMBLER. 100 Page mip bm Thirty 
day mo back rantee 65. 
ж "ч Visa MC 
The West Chestor Group 
РО. Вок 1304, Vest Chester, РА 
(215) 644-4208 
FOR FREE 


Inquiry 704. 


STATISTICS 


STATA 
StisUCS and graphics join to make STATA iha 
most powerlul package for the PC. No comparable 
program № as fast, friendly, and accurate. $20 
Demo. Quantity discount available. Call гөө tor 
more information. AX/VISA/MC. 


1-800-STATAPC 
Computing Resource Center 
1080! National Boulevard, Los Angeles, СА 90064 
(213) 470-4341 


Inquiry 705. 


THE SURVEY SYSTEM 
An easyt-usa package designed specifically for 
data. Produces banner Куттай cross 
tabs & related tables. statistics (псі regression) & bar 
charts Codes and reports answers Іс open-end 
questions АЛ reports are camera-ready lor potes- 
&onal presentations СНТ imensewing ороп 
CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr, бері B, Решита. CA 94952 
707-785-1001 


Inquiry 706. 


SAMPLE SIZE? 
А | expert m estimates sample size lor regres- 
sion, ANOVA, comparisons of means, props.. fer 
Surveys, experimants.. . Computes maximum 
size, rd for response rates, multiple 
Нер. change/rerun, references, ASCII 
ip pon. EX-SAMPLE IBM-compatible, $195 + sh 

‚ МЗАЛИСРО. 


Inquiry 707. 


NUMBER CRUNCHER STAT SYS 


Menu-dnven  Mullipia & slepwise regresson, 
ANOVA, lime senos, ciscnminart cluster and factor 


885 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 708. 


STATISTICS 


THE BUYER’S MART 


STATISTIX" I 
Comprehensive, powerlul and incredibly easy-to- 
usa. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 

documentation. Satisfaction guarantead. 


organized 
$169 PC DOS, $99 Apple II. 


NH ANALYTICAL SOFTWARE 
PO Box 13204, Roseville, MN 55113 


Inquiry 709. 


Spreadsheet Statistics 
NEW! 23 comprehensive statistics and forecasting 
modules for analyzing LOTUS worksheets. Low 
сові $24.95 each Easy to usa. Includes tutorial. 
Basic and advanced statistics with graphics and 
талу user-definable options. Compare. Free 
brochure. 

Walonick Associates, Inc. 
6500 Nicollet Аме. $, Minneapolis., MN 55423 


Inquiry 710. 


“ UTILITIES - 


applicalion with single keystrokes. 
popular programs. For ІВМ PC and compatibles $9995 
+ $5.00 shipping 
Ta order, сай or write: 
Digital Learning M cm 
$ Cariury Пс, Parsippany, NJ 
800-892-0264 (in NJ emi hata 


Inquiry 711. 


Enhanced DOS Commands 
Gat directory listings of ай fies that donT maich а 
template. Search ай directores for filaa marching а 
template. New commands and new versions of existing 
commands, a] with lots of vanable optiona Pius ай com- 
mands accep! эрес! codes 10 reduce repetitive an- 
thes. Get the most from DOS with these time-saving 
routines. For MS-DOS/PCDOS 20 and higher $2995 


Driscoll! Gra aphics 
135 Е Church, РО 
Clinton. Mi 49238 


Inquiry 712. 


PEP Your Data to MS-DOS! 
("Printer 


another operaling system іп ая easy as printing it! 
Diskette plus 90 page typeset manual, $64 05 US (Not 
copy protected.) Specify 8\4 ог ЗУ inch diskette size; 
add $5 for both formats 


Intelpro 


UTILITIES 


 MICROBRIDGE. COMPUTERS 
655 Skyway. San Carios, СА 84070 
Order toll tree 1-800-523-8777 
415-593-8777 (CA) 212-334-1858 (MY) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 715. 


Recover deleted files fast! 
now includes sutomabc Ме recovery You 
deleted без name, Dak Explorer finds and 


formats, change а Мез Matus. 
EE! UO M тарай SE 


QUAID SOME DMITED 
45 Charles S 
Toronto, Ontario, cher ue 182 
(416) 961-8243 


Inquiry 716. 


HANDS a THE оге май 
- Locks Hard Dk — - 


Pres Зиренин  samar 
қум Ek 

- Keep Other People’s HANDS OFF Your System 

- $59.95 


SYSTEM CONSULTING, INC. 
214 Canterbury Dr., Pittsburgh, PA 15238 


(412) 963-1624 
Inquiry 717. 


$59.95!! 

Buy the RED Utilities now! Programs include: 
Disk cache to speed hard disk. Printer spooler. 
Batch file compiler. Path command for data 
files. Wild card exceptions. Protect hard disk 
from accidental formatting. Sort directories. 
Over 10 more programs. ІВМ PC. Visa/MC. 
The Wenham Software Company 

5 Әлеу St. Wenham, MA (1984: (617) 7747036 


Inquiry 718. 


WORD PROCESSING 


FARSI / GREEK / ARABIC / RUSSIAN 
riy e ай European, Scandinavian, plus either Hindi, Pur 
jabi Bengali Gujarati, тет Thal, Korean, Viel, or IPA. Еш 
teatured MuURHENguege word processor BJpports On-screen 
foreign слагаме Md МАС printing whh no пахамагв 
modifications. includes Fom Editor $355 dot matron $150 
tid tor (aser. $19 dema S/H in US ind'a. Над РС, 640K, 
graphica. 30 азу Guaraniee. МСЛЛЗАЈАМЕХ 
GAMMA PRODUCTIONS, INC. 


de nM Suite 609, Santa Monica, CA 90401 
213/304-8622 Ты: 5106008273 Gamma Pro SNM 


Inquiry 719. 


CompareRite" 
CompareRite saves editing ime by comparing two 
documents and generating a third thai shows the dit- 
ferences in an average of two seconds per page. Com- 
рагеАйе highlights changes the way you want із See 
them. Works with ӘЙ mayor word processing programs. 

Pnca — $12995 + shippinghandiing 


JURISoft, Inc. 


793 — Ava, бері 11, алиде МА 02139 
00-282-5656 exl. 11 
In MA = 617-864-6151 ext. 11 


Inquiry 720. 


DuangJan 
ingual word processor lor Emglish and: Arme- 


$109+$5 ah (foreign + $12 s). Font editor includ- 
ed For IBM with dot-matrix А Laserjet printer. 
Demo $8 + 51 wh. 
MegaChomp Compa 
3524 Соптал Ave, Phuladeiphua. РА 19149-1800 
(215) 331-2748 


Inquiry 721. 


PC-Writa* Shareware Ver. 2.71 
Fast, full featured word processortext editor for ІВМ 
РС. With spell check, screen clip, mailmerge, split 
screen, ASCII files, macros. Easy to use. pes 
400 printers - LagerJet+ and PostScript 
User Guide, and Tutorial on 2 disks t $16. ЖЕ 
then register with us for only $89 and get 
Manual, 1 year tele-support. newsletter and 2 
upgrades ву guarantee. VISA/MC. 


Quicksoft 1-800-888-8088 CALL TODAY! 
219 First N., #224-BYTC, Seattle, WA 98109 


Inquiry 722. 


Advertise your computer products 
For as little as $375 in 


THE BUYER’S MART 
с” For more information ~ 


Ох 


13 багтіпде De. Kirkland, Quebec, Canada HOH 2.0 


E 


Call Mark Stone at BYTE 
603-924-3754 


e 

end сус ambos Worle gest adh Appie mmioeanti end DM P 
Laden mao бузу enea Dres Sche CESO comgssary 
дсп кесу 


nO» gus! Ку aceite à БАСТА) 
Pree қазба {2 ЗАМ Сдехитиа edem егит 0^9 сез з 
қысты 


МАТСН SOFTWARE 


6428 Coldwater Caryan, North Hollywood, CA 91606-1113 
Toll fraa 4 1 (800) ) FLOPPYO 


inquiry 714. Inquiry 723. 


MAY 1988 = BYTE 333 


леса Mail-Order Electronics 
MAAA Рарезнолыне  ALLOIMERUNSUES 


NEC V20 & V30 CHIPS 


Repince the BO 30880 in Your H M-PC and 


MISCELLANEOUS CHIPS 5000 SERIES Cont, _ SPECIALSI 
Pari No Price 


a SC rma 
тү. by ыр to 40%! Price el PEE C WE Me SMPB81FY Prec Sample & Hold Amp 7 ЭУ 
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una Pre eq penne tee + 5 | = mi eos | 6116P1  16KCMOSSRAM (10044 395 
UPD70108-10 (10MHz) V20 Chip. ... $21. | қосаяқ 11) А ae а ай ША 4.95 
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7404 29 18] 7489 20% 240 874; » - 74HCO4 Za m - ha фо © 
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PARTIAL LISTING > OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 


X*RAM'S SUBJECT TO FREQUENT PRICE CHANGES 


y © om Kader Service Care 
бел МАТ [UNE 


Worldwide * Since 1974 
« QUALITY COMPONENTS + COMPETITIVE PRICING 
е PROMPT DELIVERY 


PA 
Jameco Solderless 
Breadboard Sockets 


Ык 
бух Мм 
Эһ х2м 
Be x 1№ 
€ x 2% 
Bw х 2% 
8» x 4% 
Бъ x 5% 
Te wih 


Jarneco's 
IBM PC/XT/AT 
Compatible 
Motherboards 


~ Жылга 
BOS ROMs 
Inclurhedt JE1001 
JE1000 477Mim (PC/AT). .... 
JE1001 477/e&MHz (PC/XT.... 
JE1002 arrnouHr(PCAxT) ... $119.95 
JE1007 ses 107124Hz (47) .... $349.95 


D ШІСІ 


IBM AT and Compatibles 


2MB8 of uxpareied or ariani 
JE1081 memon iiaro- X on-board) M. 


JE1082 


-.3129.95 


pergit зәгін port 
JE1082 Deme port leer on board) (AN). 5169.95 


Jameco 
Computer - 
wer 


Protection x 


JE1190 Power Base....,.... $29.95 
JE1191  sOutiet Power Strip .... $11.95 
Zuckerboard 
TANDY 1000 


ТЕ512 


J0Meg Hard Disk Drive Boerd for Tandy 1000, 
10004, 10005Х, 1200, 3000 and 3000HL 


S0MEB Hard Disk Dove 
T30MB Board 


400041 НЭС Linesr Data Booh-VoLI (87). >un $14.95 


400042 NSC 1 кымы Osta Воск о И (87), ... 5 995 
210830 weet Memory Handbook (87)....... $17.95 
230843 intel Microeyvtem Hadbi. Sei (87) $24.95 


U.S. Funds Only 


Shipping: Add 5% plus $1.50 Insurance 


(May very according to weight) 


California Residents: 
Add 6%, 612% or 7% 
Sales Tax 
FAX 415-592-2503 
5/88 


e 


шас! MAGE tie О 


Jarneco's New and AT tibie КК! | COMPUTER PERIPHERALS 
FREE! Word Processing Software!/Mew! Compact Case Seagate 20,30 


40 and 60MB 


IBM AT Compatible Kit {new Bab Half Height 
Mini-286 6/8/10/12MHz Kit АТ” Hard Disk 
Baby AT Motherboard Drives 
JE1007 Award МОЗНОМ»)...... $349.95 $1225 20M Drive only PONAT. n 95 
ЈЕ1015 ХТ/АТ Style Көуісегі..... $ 59.95 ST225K 20М8 w/Controller (PC/XT) . ... $289.95 
| JE1017 Baby AT FEp-bp Case... $ 69.95 3OMB Drive оту (PC/XT/AT). . 5 $299.95 


| JE1022 5w'Hi-Density Dish Drive .. $109.95 3OMB w/ControBer (PC/XT) ., « 
JE1032 200 Wen Power Supply. ... $ 89.95 г 
360€/720K./1.24 Floppy 40MB «/Соғі. Card (РС/ХТ).... . 
JET043 Сомтовег Card. ........ 3 49.95 ST251AT 40M8 w/Controttes Card (AT)... . $539.95 
41258-120 512K RAM (18 Сыра)... $161.10 - i ТЕ 87277 . &0MB Drive only (PC/XT/AT. ... $549.95 
— mE 60MB w/Controller Card (AT. . . . $859. 
Regular List $89080 |7" - zm 


Jameco 5.25" PC/XT 


SAVE $140.85! (EGA Monor and ane . | & AT Compatible 
JE1009 IBM AT Compatible Кн. ..... .$749.95 | 2— Hep tion ome 
JE286M JE1009 Technical Manual.......... $29.95 JE] 020 380K Meck Өш. [PC/XT/AT) . . « 89.95 
360K Beige Вы. (РС/КТ/АТ) ... , 
аза PATIBLE DISPLAY MONITORS inp та lance $109.98 
TAL Vott Proh ын А Toshiba 3.5" PC/XT/AT 
АМВЕН..... $499-95 $99.95 Compatible Disk Drive 


352KU жолак ыктар... $129.95 


2400/1200/300 Modems 


Datatronics 

* Heyes command campal- 
йа -Вей (027212А соль. 
patible + Auta-dial /myuta- 
answer = ЕСС approved 
{Умаг wetrEnty е includes 
Maiki Communication 
Бой 


14° RGB Color — CGA Compatibie 
Amber/Green/Color Switchable. 640 x 
200 Resolution (PC/XT/AT) 

. $279.95 


14" EGA Color - EGA/CGA Compat., 7 20 x 350 (max) resolution (PC/XT/AT) 
TE5154........ beach mau a kee Ed b EE Me тетри $399.95 


14" Ultrascan Color — CGA/EGA/PGGC/AVGA Compahble, 800 x 580 (max ) 
Resolution (PC/XT/AT) 


TTX1410 
= 


1200M 12007700 Baud миг Modem .,. 5 79.95 
24005  2400/1200/300 кита kider. ... $174.85 
1200C  1200/200 Baud External Modem. .,. 5119.95 


2400/1200/300 Extemal Modem .... $219.85 


Jameco Extended 80-Column 
Card for Appie Ле 


“50 Col / 54K НАМ · Соц оз 


1 | | processing - ‘Compete with 
JE864 $39.95 | 


Color Graphics Card w/Printer Port (РС/ХТ/АТ)...... 

ЕСА Card with SSRI VERD RAM ADD12 (Drak Deres IL He, №} $99.95 
ЈЕ1055 апа Printer Port ІРС/ХТ/АТ, ............... $149.95 TEST EQUIPEENT 

Multi О with Drive Controller 
JE1071 ала Mono Graphics РС/ХТ................ $119.95 Done Multimeters. 


Multifunction, ИО and Expansion Cards 


VO Card with Serial, Game, Parallel Print 
JE1060 Port and Real Time Clock (PC/XT) p 
JE1061 


JE1065 
JE1078 


' Роско Айс м handy 


*9* з ез о ө % ee а 4 6 


* э ет ө өе ө т ep = ө э ө е = ө е ee 


Expand to 384K (zero-K on-board) Mulhfunc. w/Sertial, 
Game, Parallel Printer Port & Rea! Time Clock (PC/XT) . . $79.95 


“бот A"L a a УН 


KO302 .. $27.95 
Floppy and Hard Disk Controller Cards Molex М4650- 
JE1040 360KB Floppy Disk Drive Controller Card (РС/ХТ).... $29.95 : Mandated Neh accuracy 
JETO41  20/40MB Hard Disk Controller Card (РС/ХТ....... $79.95 : his 


сагыш уй 
Protection 
* Audibie conbnuity teaser 
* Testa AC/DC Vollage. 
Resistance, Continuity 
„ Ртюсинәгсү 
“Оте Year Warranty 
“не La 397) = 15" 


M4650..879.95 


Data Sheets — 50¢ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1988 CATALOG 


Telex: 176043 
€1988 Jameco Electronics 


4Е1043 360K/720K/1.2MB Floppy Disk Cont. Card (РС/ХТ/АТ) $49.95 


360177201 1.2M8 Floppy/Hard Disk 
Controller Card (AT) 


JE1045 $159.95 


Po 9» » 9 9" 9 €* 9 EE EE $9 9? 9 9 E + 


$20 Minimum Order 


1245 ла а regard (rodemuvi of Iniomalionel Busiess Machines 


Mail Order Electronics - Workfwide 


ameco 


1355 SHOREWAY RD., BELMONT, CA 94002 - FOR ORDERS ONLY 415-592-8097 - ALL OTHER INQUIRIES 415-592-8121 


7:1 


mirel ү on тт ap A ann 
| ЖЕЛЕ | t BEP | 


МАТ ТУВЫ = AY | ЕЕ 


| 


он" BUS 


Wire Transfer 


Chemical Bank 


305 Seventh Ave., N.Y.. МУ. 10001 


For the Acct. of BUS Computer Systems, Inc. 


336 


S 


V ire 


Transfer 


;Y BACK 


OPEN 7 DAY 


30-DAY MONE 


39 Prince “E 
НғамШіее. 8102116 


1-800-151-5279 


30083 
79 


1-800- 151-52 


* 
. 


A 


‚ Menrorial Drive; ине 206 
2 


“еле Маша т. t 


ЗІР 


4485 


New tork 
135 W. 261b SL. ВН 
y? 


12-62 


New York. NY ИНИН 


2 


= 
4 


Los Angeles 


6931 Warner 5L, оне 294 


Huntington Beach. {СА 9261 


^ = - yy 
1-800-151-5279 
ИМ AT UN E are reget реді РН o£ Галеева і Шоно Ао Иши Jos Hors lee а Реве wade ГУЛАГ loo CUSVN P NUR aai ends ны ed CUIUS N перано n dne 


Tai 
432. Keelung Rd., Sec. 1. Suite 410 
Taipei, Taiwan 


886 2 766-4244 (FAX) 


Acci. #021 030138 


BYTE- 


12061 LHCAL (TLX) 


Mone 
ис 


BUS8&8 BUS 286 


640K 8 MHz One MEGAbyte 


10 МН: Optional 10 МИ: <0” Wait 
12 MHz/16 МИ: Optional 


ните. тим АТ air u ТОА КМ өм Board 
l'harnix pe tard BBE [нда 

time 12° Нр Ме. bimber Менде 140 x 308) 
Мета», (герй = Санчаа $ ord > Printer Pors 
Әшгі Th. Би ERES 2 Reming ы 0 25,8 OWN 

Too IF DH 3609 Malt. feudo Ihrer Drivrs 


A tulis US t E pani em anto 77 eet 
Көсе Lit ММ ge ғары 54-3. 


індетіне, Ф Пано 011 Аре ой Тағылы I. 100» IB V АТА. ilo. меер!» ALINY Рол. 
BerdPrefert. hr 2. bulls i oengatibie ЫГ 
Преғте» ЧА DU. Ру (Ия. OR Barr. Se sli. ends 3. bei 80265-19 Rumning б aad 10WHe ^0 ' Sen 


Ker beard *elevisble 4.77 озна. ОН, б. thee М, pale te of BAM on Boord 
t^ Base 110/220 A AC Peers ppl: - Vene tabire 


» 


Чеже Kx раве te 15И = 14.03-00 оосу Cards 


12. Һезімегі-1.1Ь, ТМ, Enlargrd Beinn ЧЫЙ Ағу» end DÀ hre fo thee LE” Нь Моо чоње Мове Amher Vniber 1120 x 34! 
F3 Mull E41 Larni € анч. Tes оьр» Drives ni Pentre 2 ee 2c тейен hoe ir p dint 
Fuer Guar Port Prete) Fort ond pn Thuas? Quel чем B. Көз АИ AS DA ыы 4-2-3, ы 
ел Рең Port Raters Borbuprd Real Theor Ч abe rides Simulstor. 4Шам ІП Жағаға) к. 
Эт, A087 Math Cu-Precesar Кәтігі Inotaliod өн Hear! 9. t 44.008. PC- GW Base, Sorell. enis. | mis 
J3. Wile ЫРКЫ бегін hiu Гао on Hoard 10. а Қайы Sin lb- Ва /Tve 5-Бі 
16. Laer piri на arva Гори Rd» П. Une безген а ООО Wad Сеш ыл» d Mart 
15, “әйгі ед, Клоны "ad a Meo ых Meis) E өзе Iia Flopp, -Dish Controller Coat rol Tue Mard М.» smd 
miter Шут Кісі» sad № Tea F 
ІШ Shs Plate THU ж.ж. D қ Жат pallenaured bees 12 Кайым baard nil Мм, Kainrged Araroa. 101 зе 
19, Иду бы 10 20/201 0:6 WS Hard Do, імышімнен Із. 100 Fare Т (230 «C Peeve Nu 2 hogs 1 abies 
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BUS 286 Systems .. . 81700 
«/43MB Seagate ST-251, 39MS 
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Circle 49 on Reader Service Card 


BYTE 


LISTINGS 
YOUR WAY! 


It’s easy, Now there are 
three ways to get source- 
code listings that go with 
BYTE articles—on disk, 
in print or on line. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you if 
you want to compile or 
run programs quickly. 
Also included on disk are 
the month's BIX high- 
lights specific to your 
machine format. 


LISTINGS IN 
PRINT This print sup- 


plement contains source- 
code listings described in 
the issues of BYTE. 


LISTINGS FROM 


BIX (вуте Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates. See BIX informa- 
tional ad listed in Reader 
Service index in this 
issue, 


D 


FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 


Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


(603-924-9281 for New 
Hampshire residents) 


For credit card 
orders only. 


ОМ DISK- 52275 осно to You 
Machine (armos, 


Disks of listings from December 
1985 to present are available at the 
рпсез stated at right Please mark 
the aporopnate format and note 
the issue date below. If you are 
ordering a subscription, please 
note ihe issue date on which you 
would ikke it to begin 


Month 
Year 


1988 Supplement Issues 


L) January through March 
$6 95 in USA 37.95 outsde USA 


Monthly supplements replace 
quarterty supplements starting in 
Apnd. indicate the month you're 
ordering in the space below. 
Month 

Year 

$2.50 per issue in USA 

$3.50 per sue outside USA 


Алгым] 
$19.00 in USA 
$22.00 outside USA 


Please note month and year you 
would ike the subscnption to begin 


Morth 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 


Bundled together, 
giving you the 
convenience of disk- 
based source-code plus 
the ease of reference of 
print. 

И you are ordering а subscription, 


please note the issue date on 
which you would like it to begin. 


Please complete in full. 
Name 
Address 


City 


County or Parish 


Credit Card 4 


Exp Date signature 


Please allow 4-8 weeks for delivery. 


Swiss Zp 


IN USA: 
Annual 


OUTSIDE USA: 
Annual 


(one disk) {13 diska} 


О $10.95 O s89 35 
[Save $52.40) 


5% inch: 
О IBM PC 

Apple II 

[1 Kaypro 2 CP/M 
L] MS-DOS 8 Sector 
Г] TI Professional 


(151195 Css 
(Save 555.40] 


O IBM Р5/ > 


1987 Supplement issues 1986 Supplement issues 

IN USA: IN USA: 

Ll January through March 1987 for Г] January through June 1986 for 
only 36.55 only $8.95 


Г] Apel through June 1987 for only 
$6.95. (Includes 1986 Index|. 


О Juty through September 1987 for О October through December 1986 


only $6.36. for only 96.95. 
О October through December 1987 Г] 1986 Annual Subscripion for 

for only $6.95 опу $18 00. 
О 1987 subscription only 518.00. OUTSIDE USA: 
OUTSIDE USA: Г] January through June for опу 
C January though March 1987 for $9.95. 

only $7.95 Г] June through September for 
О April through June 1987 for only only 57 96 

$7.95. СІ October through December for 
С July through September 1987 for only $7.96. 

опу $7 56 Г] 1986 Annual Subscnption for 
О October through December 1987 only $21 00 

for only 37.85. 


О 1987 subscription onty $21 00 


5% inch: 

О вм PC 

O Арріе il 

Г] Kaypro 2 CP/M 
О MS-DOS 8 Sector 
СІ TI Professional 


3% inch: 

O Appie Macintosh 
Г] Atari ST 

С Amiga 

П ІВМ PS/2 


С $119.96 
(Save $78.35} 


C $99 95 
(Save $61 35 


MAY 


ГІ Check enclosed 

О MasterCard 

О viSA 

1 US Funds enciosed ИЕ endering 
from outside the L.S please rerit in 


U.S. funds drawn on a US bank 
Thank you } 


BYTE it 


Country — 


Date 


РО 
О July through September 1906 for Ез 
only 56,96. 


NO POSTAGE 
NECESSARY 


BUSINESS REPLY MAIL 
| FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH, NH 


POSTAGE WILL BE PAID BY ADDRESSEE 


EVIE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


IF MAILED 
IN THE 
UNITED STATES 


BUS PORTABLES 
788/286/386 


SPECIFICATIONS 8/ 10/ 16 М Hz 
et Moje Rok ыш ынты ын 10/12/20 MHz Optional 


2. Three Half Height Drive shot 


Jd. Reinforced Aluminum Frame 
B. 200 Чып» 100/220 VAL: Power Supply и Аа 
3. 7 Expansion Slots Available 
б. B kegs = I LEDs for САР, Num and Чего doch 
7. Enlacged чого und “ЫЛ Keys 
| 


Я, Mechanical Keyrrileh of Clicking Еге! » 1А Розе Tactile 


Feedback 
9, Power Lock Kex Installed 
10. Control Adjuszing Knob Installed Bis 
И, Brightness Adjosting Naah Enxialke d 
12. Turbo Speed Lag оное instale PORTABLE 


іЯ. Hardware Reed Bastion ins 
14. Dimemiors: 17.3" (0*1 x "Y "DA x 16.9") 
15, Weighs 22 tbe in СКО Form 

16. EGA Portables Азар Now : 

В" ЕСА Чем! n /6 10250 (EGA) or 
640x260 (CGA) 

—236 Watts 110/220 V AC Poner Suppl 
— Юм Piteh: 0.28 


OPTIONAL FEATURES 


1. ТЕМ. 5ta” 260K Floppy [hak 
З. ТЕМ: 3” 720K F у [Mah 
3. ТЕМ: 35* L44MB Lok 
$. Seaga ЖА” Hard Dick of 20/30/40 MB 
$. Пегги Graphics Plas (ard oe In-Color Card 
6. (noel АЙ Abore Boards 
7. Quadrum Quad EGA Pho 
B. Erer EY 657 Аас EGA 
9. Pareder Auteur ФАО EA 
10. ATI EGA Wonder 
11. fees Super EGA 
12. Yiden-7 Vega Behe EGA 
13. AST damag Premium, Si Premium, Hampagr 
14. Everex Ham Ез : Board 
15. Hayra or Smari 1200 Baud internal or External Modern 
16. Harre or Sman 240 Hand Inirrnal or Es1crnal Vodem 
T. Hirroaft ur Genius Моне 
18. Winner Jorek 
18, Inte! Muh Coprocrar 
20, Zed ња] Port L'ograde 
21. Epen, Toshiba, Citizen, NEC, and Star Printere 
22. Talgre Таре се of 20730710 4B 
23. Pnriahle Carrring Hag 


CONFIGURATIONS 
“АП РҮ БАЯН Portabile ..................... 61.036 
белес ә. USES w/Tu 260 
Vital = Trager SFTS, 65 Иң, Der 360 К à 1.330 
XT) 39PX 720908, Seager ЯЗ, 05 S, Op 360... 1.490 
УТРУ »/40MB, Миіктік 1550, 40 Ж Que 160K ].430 
ATI SSPA ъ%Ь$МИЙ. “rapar 5-277. 33 МА Па ЗЫ 1.730 
WISSFX BL NES Portable , 9 
Coufigured Same вл Bl X290 «Өс „ив ` 
AT300PX „Ам 1.209 сы Uur 360% .. * * 1.:00 
АТОО = TOMB, coge 51325, 65 MS, One | 2МВ 1.900 
(ТІ ЗОР" SOM, repete TEZLI 65 MS, Our 1.208 1.950 
ITI ИРА НКЕ, Maderribe 1550, 50 M5, Dor ТИВ... 2.000 
АТР +04305. Seagate #251] 39 MS One |238 . .. 2100 
ATI S4PX ы GME, Seager ЗЫ. 28 MS, One 1200 LL 2.300 
ТІ МІРІ ww М 6053, ТЕ М5 One 124B. .. 2.190 
ҰТТЫҚ a УМЕ Seague 5-277, 19 МА Озе | 2MB , аю 
\ТЇТЇРХ n TZR Шамтбе 6065. 28 МЧ One | 2МВ 2,509 
АТНАРХ LOREMS заръ 51-1096, 28 КА Ок 1298 2%» 
ТТР 10308 Раш 1.900, 25 45, Ош 1248 2.300 
VT1I200X 21208, Мәзетве 5128,28 ИУ бе 1248... , 2900 
TTI MPX NUN: TOUT SC OPE 3.106 
Same вл Б] 8396 n Фе 1. RC 

TT200fX = 2NA end Der 360K 3.130 
TTI 291 > 24A, Seegur E225, &$ MS fer LIMB 3.336 
ТОРТ ~ 329 MB, Seager 5-238, 65 S, Onr 1 ТИВ ж 3.400 
ТТІ UP = ONE, Hasote 3650, 60 MS, One 1.248 3.450 
TT | GPX w LINE "тир 97-251. 39 М5 Une 1.22 3.600 
TTI-HPX = 4398. арм «ГІЗІ 22 MS, One 1208 ,., 1.790 
TT 1X т 43230. aer 6053,28 MS. One |3М8..., 1800 
TTIb5FX » 63 MB, eager 5-277. 39 NS Oor 1248. ,. 3.830 
TTI722PX 2/728. Мәтін 6085, 28 MS, One 1 2MB _ 4.000 
ITIIMPX = DANI эгери» 57-095, 28 MS One 12480, 1.030 
TT LIOSPX » 100) MIL Prem 10-100, № SEN One 1.2WB 4.200 
TTLIZOPA =» 12048, Muere ЫЗА 28 MS Оо» 1 2WB. . 1.300 
TTL IHOPA ь LOME Шымы 1355, 27 VS. Our 1.2MB 3.200 
ТТІЗЗАРА > ММА Price 1-230, 12 №. Line 1288 3.5600 

ТТЇЗ3ТР1 = 13798. Pram (00-337 (5 MN Une | 2 WB 14 


All BUS Computer Systems Feature: 


в (operating Mammal for Monitor, Keyboard. Moileehoand 
МСР. Multi 1/0, Serial Cars 
a Ful RR d Dea Hy Feste in Aree rient 
* 72 Hour Burn-In Period 
* 30.Пеу Money Back Guaranty 
ё * Ready for brane Delivery == hind Reinforced Aluminum Frome Three Half-Height Drive Slots 7 Expansion Slots Available 
Worldwide via Federal F. Express, DHL, 1 PS oc Air Cargo 


. Meat herea Telephone Orders w/t ТАА Masteri Е Lard 
or Wire Tramters Price subject to change without nofice. 
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COMPLETE 12 MHz 
ZERO-WAIT 286 SYSTEM 


WITH 32MB HARD DRIVE! 


Can you believe it? Yes you can! And every ZEOS* system is fully assembled, burned-in 
32 MB hard drive. 12 MHz ZERO Wait State. Fully AT and tested in our own laboratories. We would like to build 
compatible. Our complete "286 system ready to plug in and one for you. Give us a call today! 
fly right out of the box! At the amazing price of only $1,295! OTHER ZEOS OPTIONS: 
How is it possible? By buying direct from the manufac- | B Basic System Only: Everything except a hard 


turer that's how. ZEOS International offers you the finest, drive. $995 
best-backed fully AT compatible systems available . . . at № Complete 60 + MB hard drive system! Only $1,595 
factory direct prices. Ш EGA Upgrade. 14” EGA color monitor with ZEOS EGA 
We think you'll agree, this is the very best value you'll card. Fully tested. Add $495 
find anywhere. Ш Many other drives and options available. Call Toll Free 
for details, 800-423-5891. 
Pai? Casteret Assuronce Prearemn ONLY 72805? 336 motherbecres! 
Compare not only our features but ZEOS* 80386 motherboards, 16 or 
the ZEOS* Customer Assurance Pro- 20 MHz, Zero-Wait state. Up to 
as well: 1, Full refund within 16МВ of 32-bit memory on board. 
days of shipment if you are not Ptus on board options include Wei- 
absolutely satisfied. 2. One full year tek 1167 Math Co-processor, 80387, 
limited warranty on parts and la- 80287, FDC and SCSI HDC. Ideal for 
bor. 3. Federal Express replacement upgrades and OEM systema. Only 
of any failed parts for your first $1395.00 
year of ownership. 


STANDARD FEATURES INCLUDE: ЩЩ ME m Heavy Duty 200W Power Supply. 

Te E p e mS EHE Aa № Real Time Clock/Calendar with 
| base. Easy on the eyes! | | EUN кор, 
80286 CPU Zero-Wait State Moth || 5125, АМУ Муся хараа 
| erboard with 8 I/O slots and socket | | жанды 
| for 80287 Math Co-processor. | | 
Ш 6/12 MHz Dual Speed, Keyboard к | Wire Poppy Dre onn 
Selectable, Zero Wait-State. | | Ш Serial and Parallel/Printer Ports. 
Phoenix BIOS! (C а , 

( | | 1.2 MB High 
кеніне d nee eer, | | гу Floppy 
ecurity Keylock, | - = а | ‚ Drive. 

Reset Button, | — | — | | ь 
LEDs. | | | 32MB hard drive. 


Fur 101 key AT- | а High Resolution 
| Keyboard, N Cod | Monochrome 


| Mecca -i Graphic Card. 


Tm oo : тте | 
eed ORDER NOW TOLL FREE Ж 


In Minnesota Call: 
800-423- 589 ] 530 5th Avenue NW, Kaie 1000 
St Paul, MN 55112 
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6809 


Single Bo Board Computer 


timer, 44-pin 45: 

EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/batlery, analog ГО. serial 1/О, 
parallel |/O, counter/timer, IEEE-488, 
EPROM programmer, hoppy disks, 
cassette, breadboard, keyboard/display. 


| Wintek Cop 
ч 
АД WINTER |: = 
217-742-8428 
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COMPUTER 
MUSIC 
PRODUCKS 


for the 
IBM РС/ХТ/АТ 


and Compatibles 


VOYETRA 


TECHNOLOGIES 


333 FIFTH AVE, Dept. B, 
PELHAM, NY 10803 


(914) 738-4500 
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UNIVERSAL Ei EjPROM 
PROGRAMMER $495 i Kits from $165) 


я Ме роговой у modulen Мен drives делсе selccteos. 


| @Тїзкш МУИ. 2Xxr. blr, CMOS; EEPROMS. 
| 98H24. 8H ,5.9H,41.C51, 1.55, 901 А more 
s ПМС, Apple, CPM ег Unis drives; Алдаа ЕЛ. 
е Ойыл/ьрЫ Нк, Bay, інісі А Moois В 1A 32 bic 
ә Mamani with смазан влака. 
VISA MC AMEX Сәй today for dmarkrets " 


B&C MICROSYSTEMS 


М5 WESTOLIVE AVE SUNNYVALE СА uime 
ҮН. (408) 790-5511 FAM. (AM) TRAST) TELEN 94185 
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PC-LabCard srs 


Lab, industrial and Engineering ГО Cards 
for IBM PC/XT/AT 


(14 bits) A/D + D/A + 07 + 00 + 
Timer/Counter Card 


(12 bits) A/D + ОА + DA + D/O + 
Timer'Counter Card 


Digital YO а Counter Card 
Relay & Opte-isolated ОЛ Card 
Stepping Motor Contro! Card 
RS-422 interface Card 
IEEE-488 Interface Card 
Prototype Development Card 
: PC Siot Extension КК 
PCLS-700 Data Acquisition & Control Software $195 
PCLS-705 Wevetorm/Oscilioecope Software — $125 
Dealer and OEM inquiries welcome. 
Call for free catalog! 


1460 Tully Ad. #602 
Я San Jose, СА 98122 


Aaveniecn TEL: (408) 293-6786 
СА FAX: (408) 293-4697 
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9-TRACK MAG. TAPE SUBSYSTEM’ 
FOR THE IBM PC/XT/AT AND... 


For mamah eterchange. backup алк] archival о. 
АҚ суты ойық 8 9-Ітасі, ЖОМ formal 
а т ісі the ІНМ РС. 
a ПРШ formal 48002200 and 860 cp. 
а ботан bor PC-DOS. 98.008. XEMX 
а Амо for АТАТ, DEC, VAX, 

УМЕ, 6-100, 9-232. 


D temy MA П Aree 20741 Marta "а 
CA 9121! 


Win. pang & МЕ tye mamaga ios pers - E 
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LOWEST PRICE 


TURBO XT BASIC SYSTEM .......9334.00 

* 4.778 MHZ ҮЕРНСЕНІХ BIOS 

* 256K RAM EXPANDABLE TO 640K 

* АГ STYLE KEYBOARD 

* XT CASE W160 WATT PS 

* 360K FLOPPY WICONTROLLER 

* 10 MHZ OPTIONAL 

* 1 YEAR LIMITED WARRANTY 
AS ABOVE WMONO, MONITOR 
& MONOGRAPHICS CARD .... 


TURBO AT BASIC SYSTEM 
* 512K RAM EXPANDABLE TO 1MB 


* AT CASE W200 WATT PS 

* B4 KEY AT KEYBOARD 

“1.2 MB FLOPPY DRIVE 

* FD/HO CONTROLLER 

* 1 YEAR LIMITED WARRANTY 


12008 INTERNAL MODEM 
VORTEX EGA CARD (6407350) 
ATI VGA CARD (800°600) 
SEAGATE 20MB HD WICONTROLLERS268 00 
QUANTITY DISCOUNT AVAILABLE 
CALL FOR OTHER PRODUCTS 


ОТҮ$ТАН MANUFACTURING. INC. 


214-630-6025 
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AOD $15.00 | 
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“WITH 
TYVEK 
p | 29 Q: 6 


BULK 54 DISKS 


Double Side-Doubie Den. 


100% Tested & Certified Error Free, 
at , Minimum 55% glippin Level or 
Higher: "Lifetime Warranty? With 
Tyvek Sleeves & Write on == 


100 200 


.38‹ 1.35: 32: 


each each each 
DEALERS WELCOME 
[Telex "4933362: Fax *405-495-4598 


Charges Vary With Quantily Call 
Detawere |: 1: 800: 0:451:1849 
Окіапота T T :800- 654.4058 
Dile = мя 2.1.800. d$ 86: 
ёла aste Car 


ren Ce dc 
СОО add КЮ LIPS tl т US Mal К АЕО Tec 
АК +41 Or PP agd тек? "Gr 


pi 09 89 7% 
HSH 1759 JG 16% 


Authored Disini 
Magnetic Media Divin 


NIAE. 
600-654-4058 
Difett" rre, 1.000.627.6221 


EDD orders ми 1116 torte 


ЕЕЕ сесі; TULEL] ВМ дим. aS 


M Verbatim 
ка 1750 1650 15% 


—— —3v2 Diskettes — 
S-Side 119 p-side 16% ноев 395 
8" Diskettes —— 


=} ro шд 


International Orders 
Accepted 


Ct fum Delavwgre 1; 800-451-1849 


ir 
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& 20 MB 


IN NEW YORK & OUTSIDE 
CONTINENTAL USA CALL 


(212) 732-4500 


FOR CUSTOMER SERVICE 
CALL MON-FRI/9 AM-4 PM 


EQUITY 1+ 


IBM РС/ХТ 
COMPATIBLE 
PACKAGE 
s 540К ВАМ w/Clock 
Calendar * 350K Drive 
” Keyboard 
ә Sedal/Parallel 
Ports + Box of 10 Dakettes 
» 12^ High Fasolution Monitor 


3769 


Same at му One Floppy $4 029 


ard Drive 


Same PD wl w/Two 360K 5849 


WAREHOUSE ADDRESS: 33 34th St., Brklyn NY 11232 
FOR ORDERS CALL TOLL FREE 


1-800-345-7058 
1-800-345-7059 


OPEN 7 DAYS A WEEK FOR ORDERS: 


MONDAY- 


FRIDAY:9AM-7PM / SATURDAY А SUNDAY:9:30AM-6PM EDT 


« IBM XT Compude + BMA Keyboard 256% 
RAM Expandable lo 640K : 360K Disk Orive 
~ ОМА Hard Drive - Package of 10 Diskette 
(Monitor Optional 


$1499 


IBM XT P. 
2 380K dua ta $1279 


PERSO NAL 
SYSTEM 2 


$1049 
51299 


Personal System 1 Моде! 25,. 2... 
PS | Mode! 25 w/Color Monto... 
i Н Model a Hard Drive & 
t 720 k Floppy 
ІВМ Personal System |І Молйога 
503 Mono See 


8512 Color.. 


Byte 5/88 


FOR MAIL ORDERS & INQUIRES 
PLEASE WRITE TO 


MONTGOMERY GRANT 
MAIL ORDER DEPT. 
P.O. BOX 58 


BROOKLYN, N.Y., 11230 


FAX NO. 2125641497 
TELEX NO. 422132HMOLLER 


PERSONAL 
Pn SYSTEM 2 


^ 


MODEL 30 PACKAGE 
* IBM Computer * Two 720K Drives 
e 640K RAM * Built-in Graphica 
ә Senni/Parallei Ports « Optional 127 


11 


Monitor 


PS 
Floppy Dre коем 51599 
Hard Drive 


Floppy Drives 


NEC 


IBM PC/XT/AT COMPATIBLE 


HARD DRIVES 


TET PS 


BEAGA 

20MB 1 3m w/Contioller.... 
ЗОМВ 1 de w/Controlle 
40 MB 1/2 Ht, w/Controder, , 


LEADING EDGE 
MODEL D PACKAGE 
*512K RAM Computer 
* Keyboard *«380K 
Floppy Drive е 4.7-7.16 
MHz *12" Monitor 
“ 8088-2 Processor 


$799 


Same Pkg w/20 MB Hard Опуе... $1049 


ға BLUE CHIP 


POWERMATE ! 
PACKAGE 


IBM Pro- 
printer |... 
EET 


MINISCRIBE 
40MB 1/2 HI. му -—ne 
CMS 20MB Cad. 

CMS 30MB Card.. 


CKIDATA180.$2 18.95 


Series Il 


IOM PC/XT COMPAT., PKG. 
W/ MONITOR 
512K RAMExpandabie lo 


• 800286 8 MHz Processor * 640K 
и 


$1299 


w/NEC 20 MB Hard Drive.....$1529 


лы 21879 


commodore 


PC10—1 
IBM PC/XT 
COMPATIBLE 


PACKAGE 
PC 10-1 Compute: 


HEADSTART 


PC/XT 
COMPATIBLE 


(5 :1649 


МВ EXPANDER 


3349 


| IBM РС/ХТ 
| COMPATIBLE 
Жы PACKAGE 


640K . uen 
ve Drive + 12° nents = 
Jut 10 О/знепез + 5: 


a 


| ae $ 
^ = W/20 MB HARD 499 a 


aam ІС er ШЕ 

Keyboard » 9,25 Disk 

Қоры Marker » An 
- Cables 


- 542K d Pr 2” : 

Y COINS 4.7 MHr. «Dual Floppy Urrwrs* 7 Expansion 
Siota.512K Expandable to 7650 - Parallel & 
баты Ports + Meurs · Aviulatie in Colo or 
Monochrome System: Over$1000. Worth ol 
Software-NO CHARGE! 


APPLE ИС APPLE ПЕ " 
a. 57 [9 
INCILIDES Pu 


жык P ans uter « 35 


10 Dates * Ai ST 379 


; 8 Adapters » Apple 


Mono System Color System (Package 81579 
IMAGEWRITER ІР ре “ұғам” 
5849 $999 MAC SE Computerw/Dual Orve.. $1949 
= MAC SE Computer p 


:789 MB Hard Drvo APPLE Hard Dive 
LAPTOPS - MONITORS - AMIGA — - —— 


512K * Опо 360K Drive 
MonoGraphics Саға” сааса 
Ports « Mono Monitor « Mono Sand 


ler rons aiT Monitor 
*Package of 10 Orskettes 
«All Hook-up Cables 


%529 


Same Package with 
20MB Hard Onve 


AMIGA 2000 IN STOCK 


ALL PERÍPHERALS IN STOCK 
А501 512K EXPANSION - A-1010 3.5" FLOPPY 
ORIVE 


TOSHIBA 


НЕС MULTISPEED u ес: dm NIE Se 
EC MULTISPEED 
МЕС ы, CDSPEED 6 


SHIBA 1200.. 
TOSHIBA 3100/20. . 
TOSHIBA 1200... 
ZENITH 181.. РЕ? 
ZENITH 1 m 
Hed DATAVUE С 


500 
ім STOCK. 
CALL FOR 
LOW PRICE: 


THOMSON ULTRA SCAN 
MAGNAVOX EGA 


FOR A-2000 - A-2010 LF INTERNAL DISK DRIVE 
FORA-2000- A-2052 2MB EXPANSION FORA-2000 


commo 


ore 
64/c PACKAGE 
Commodore 64/C Computer - Commodore 1541 


Disk Drive , Computer Printer • 12% 
Computer Monitor +399 500 w/1084/1010 


Гап ай sharks йшй aero Аат вс ua AU X Dg r ek бала Bete litem Сана amd COD ¢ striated На pide 
тағанда Par pieds көңі жыен аа гарой ішін жәні mos 4-і maaha karpara Üasag зайн ме ава carti өй кыйн. Pleas 
sd 1% із яның іні Reeling. 7 Macar ikp ibaie m ВАЙ. APP asd Pe) Baa deena  piuigey ча aer piggy 
haspan BY гашыйк add ug ba sls Hi Praag арй amtii Weep па ep ee авіа Ae eee е Daw 
Грея id esata Balme ай DUPTLILINAIUILLBLIUIMILESLILULIIMLILIITIM ии ЕВРЕЙ 

Шы PIIRT аге myi тінінің ай Інген! Нал-ана Шш йлы Larp ЖИ ізінің com bs sbspgad Km hapana = pall 198 інін 


SS oe ез Circle 201 on Reader Service Card 


commoc 


128 PACKAGE 

Commodore 128 Computer * Commodore 157! Disk 
Drive » Commodore 1902 Color Monitor 36906 
Commodore 1515 80 Columa Printer 


NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS 


ore 


:979 


Fas pear qua 


| 1490 SASI ю SMD Сомго . 


OTHERS 

OMT! 200, L SASI Controller 

DTG 510A SAS! Controller .. 

Shugart 169-13 or & SASUSCSI Controüer .. 


WD 1002-SHD Xebec Compatible SASI Controller .... $108 


* Controller manuals $8 each. 


s N Compoter Surplus Store "МЕ 
zap Phone 408-434-1060 BUY 
FAM 408-434-0931 AND 
© Telex 1561447 SELL" 
MUCVISIVDIscover'COO's 


~~“ SPEECH THING 


Far ай PCs, compatibles, lapiops 


„БР CLEAR, CLEAN, 
DIGITIZED SPEECH & 
| MUSIC, UNLIMITED 
TEXT-TO-SPEECH 
Attaches outalda 
: fva Comput. 
Now ое! рорики ӨСІ technologies ІП ONE pro- 
duct! Speech Ming i o ulb-Aalured B bi D/A sound 
comiter tasty апасын outzide Ine computer -no 
о күле Soltwora Includes précecorded 
ноФӨОҺ voccbulgnes. synihetic lal lo speech 
(specks ony ASCII lest}, demo programs, and com- 
риа edling !maülures. Pice only 549.95. Alto 
тесйс: Voice Magie PC plug in Бонус for digilol 
recording, анг, and VOXCE RECCKSNITION, (Re- 
quies Speech Thing for found oulpul.) Отуу $79.95. 
Patenied pice, pedormmance breakitvooghsl 


TO ORDER BY МАҚ inchate Ші shipping № handing 


Coll сы wnie togay Io FREE Proauc? Cotglog 


COVOX ÍNC. (503) 342-1271 
675 Conger ʻi. Eugene, Oregon 97402 
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VT240 Smart Termina! Emulator 

and Communications Program 

for фе IBM ХТ, AT, Р5/2 amd compatibles 
Compichenive УТЫ — VTMJ 
етшш й 2-4 tines the speed, 
а Compite ¥T2 ANSI спцінюй 


ing. national 'riukinarional support. 
and downloadable fonts. 
әді kext 128 columm фуру 
m 132«cutumn mede on the ССА, 
Full Riton 401074014, Шы and 
ReGls graphs copper. 
KERMIT and NAIQDEM ramien 
oUngermann Bais Ме/(же and 
VMS Series for MS-DOS suppan, 
Also available VT220. VT100, 0400. 4014 
emulators and the Рие оцет“ VT200 style 
keyboard 
KEA SYSTEMS LTD. 
Suis 412. 2130 Мел Бтадау Ұқсамт DC. Сиш ИЯ 419 
Талон {БОЙ 10.7411 Тайах: O4 352048 VER. Fax. (600 32072 


Grier Tall free СЫЗАТЫ 
Э day толеу tack жағатіге АМЕХМЕЛАЗА 


“ріне your PC 


or compatible 


Circle 156 on Reader Service Card 


Presto! 


A Link to 
Mainframe 


— Graphics 


Find ou: how our whole family of 
EMU-TEK graphics terminal emulation 
мате makes good sense for the work you da. 
Call today for mote information. 


(714) 995-1900 
(BOD) 962-3900 (800) 972-3900 (Calif) 
LOBO] Dale St., Sune М-2 
Stanton, CA 90680 
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і not only а 
printer buffer | 


— 
=== 
DCB УНП Il THE MOFT $OFHhITITATED 

PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO Monday dL IMFUTS DERIAL AMD PARALLEL] AND 
TWO SEPARATE OUTPUT? (TERIAL AMD ГАНАТ БАН BE 
ULO OKE fTAMDARD к WITH же, Y iM TO АНҮ 
OutFUT GUT AL$G CAH сом COMPUTRRE TO 1 
Русия TO 3 PRINTERS, си? COMPUTERS 
AHD 2 PRIMTETIS АМО MORE + 1 COMPUTER 10 3 PRINTERS 


та BA AND ~ ma КЁ TO : ЫЗ 
ШЕ СОРТ АН НИЕТ FUNCTIONS 
т OF в BT? WORD LEWOTH, | OR. % ЕТОҒ 
ЕТІ PARITY, КОНГХОРЕ DTA ЯТА 


DOB-A-:4K з 195 ров-в-мәк 4 266 Г 
ІҢ Pawst ғарыр көзі раға! coblee are imei edad 

alin, УЕ HAYE € ania, COMPLETE DATA qo vr 
URTI — DOMVEHTE ARNT TERIAL VO — OEMTROHHS PARALLEL 
or MU ME ДИТ BY MOVING ШЫҒҰРҒ BAUD RATE „ын 


FULLY FROGRAMABIE PAOL хыз TO ime В 
ОТЫ DTM, ATS XOMIXQPE, PARITY, аш 


pu тт = 
[^*| Ромы: eugply «nd sabio HOT incteded ЕЕЕ 


serial<>parallel 
DCU bi-directional converter 


TED E EFI INTECTR A ige- Depa Е 
INT і ЕС ЦА = мм TRRMIMAT ALYD 


чит, MOUNT A VIEW 0A -14043 


e 
DA “маг wren’ 


415) 967-8818 TX 345545 


EPROM PROGRAMMER 
$349 


THE ЕР. A GREAT Зы oae ы Rud 
s READS, PROG PROMS AND EEPROMS FROM 
2) HAM FACIURERS ұғар Аалы УП, 280 2809. ZAN 
» READS A wRITES INTEL, MOTDROLA, STRAIGHT HEX AMD BINARY 
* OPTIONAL HEADS PROGRAM INTEL BAX S751, 81051 8755 
v MENU АМЕН CHIP SELECTION BY МЕС & Ph. NO MODULES 
* FAST, SLOW, QUICK PULSE PROGRAMMING ALGORITHMS 
Peet cate tin En lace 
«АД NTELLIGENCE IN LAIL 290 MICROPROCESSOR BASE 
SATA МАТ PROGRAMMANG FOR (246 AND -A ВЕРХ PARTS 
DOS SOFTARRE a RS232 10 ANY COMPUTER 
* B BAUD RATES Т0 38300 


CALL TODAY FOR MORE INFORMATION 


ГТ гг угы 
BP css 
B0 225-2102 ТІЗАБЫЛЫПП TELEX 1561477 
|0641 HADDINGTON #130 HOUSTON. TX T7043 
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DISKCOTECH 


WORLDWIDE SALE!! 


WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 


[| Inventor of magnetic media....for less! 


w кг sie bale 55 605% a 


| la Lad 
* suc, Табын РИС dcos е Made n Pa НБА %1 LIFET "lur WARRANT тя 


№ 015К-К№МС° 


| White Plastic 
5.25" 05-00 Diskettes: Box Lib Box 


05-00-48ТР! .............. 
DS-DD-48TPi “15 Color Disks” 

DS-HD-967P] ...... 

0$-НО-96ТР! -16 coor Disks" .... .94..., 199 
3.50” 05-00 135 ТРЕ 

05-00-135ТР!..... 1.19...1.29 
DS-DD-135TPI "Coto tixs... . 1.19 .,. 1.29 
DS-HD 2MB . à; 3.95...3.99 


Заа! velo Trat саты — | tam 
"Eh it Т AAINEÍS АЫ DRTMENT DR Ык 10 PER й ЕК 


ЖЕ? BULK 


Гы - 
BLACK meme, COLOR DISKS 
.29 ...... 525" DS/DO 48TP! 
.78...... 5.25" 05/Н0 96ТР! 


1.09..... 3.50" 05/00 135TPI .. 


*5.25" Bulk Deo тің Түш corded ІГ Labels ыс wipes ace 


“ FREE ЗМ m. 
Headcleaning Kit УР 


Rh 
киш Discounts 
Available Г; un 
анны SUED шщ 


450" ........ 4.75 


.49 3M's Highland Boxed Diskettes 1.19 


DC-1600 ......12.75 DC-300XLP ... 19.45 
0С-2600......17.25 DC-600A 
ЗМ Mag Tapes 1200' w/seal.. 

ЗМ Mag Tapes 2400° w/seal 

3M Headciean Kit for 5.25" 6.99 for 3. 50" 10. 9 


* FREE Plastic 
Library Case 


5.25" 05/00. bof SACR a RR "P ocn 
5.25" DS/DD in Library Case 

9.25" 05/00 in Minidex/60.....,, 

Bos ПОЛШАТ» wean teas ere’ 

3.50" DS/DD 135TPI . — 


3.50" DS/DD in Microdex/25 . ere И 
*CALL Р FOR МРТ PRICING ON ALL 
A ВАЗЕ MAG TAPES. 


3.50" 05/00 5.05" 08/5 


1.39 .95 


RIBBONS STORAGE 


| -Please сай for information— 


ORDERING INFORMATION 
TERMS: VISA, Mastercard or AMEX COO add $3.00. Prepaid 
orders deduci 2% cash discoum, POs accepled Кот recognized 
institutio and corporations on Nat 30, Shipping: $41 100 or lewe 
disks Reduced shipping on larger quanties Foreign orders, 
APGHFPO, please call Reduced shipping on larger quanties 

HRS. 8 a.m. Io ё p.m. {mountain time). 


Toll Free Order Line: Information Line: 
1-800-523-9681 1-801-255-0080 | 
TLX- 3102404712 __ РАХ-801-572-3327 


Я DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
213 Cottage Avenue 
Р.О. Box 1339 Sandy, Utah 84091 
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NNhat's New at 
AMERICAN DESIGN COMPONENTS? 


e warehouse 80,000 items at | 3%” 20 Mb, 5%”, FULL-HEIGHT 5%”, 1.2Mb 
American Design Components - | HALF-HEIGHT OMb HALF-HEIGHT 


expensive, often hard-to-find com- 
ponents for sale at a fraction of their HARD DISK DRIVE DISK DRIVE 
edm 


original cost! 
You'll find every part you need — 
alther brand new or removed from 
equipment (RFE) in excellent condition. 
But quantities ere limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of Items on display. 
OPEN MON. - SAT., 9-5 


, “| 
THERE S NO RISK! full-ht. and haif-ht. face pisces. 
With our full 90-day warranty, Mir — Lepine 41.7200/2000 


апу ригсһазе сап бе гетитеа їот ТУТУ $199.00 now 
any reason for full credit or refund. EX 


ERNAL 
ADAM COMPUTER DISK DRIVE CHASSIS 


3%” deni add 


1 Mb (lunformarted), 135 TR, 

3 ms. access time. Power require- 

menta: + 12V. +5\. (Removed 

from operational computers — 
Tested — Like New!) 

Mtr — NEC, model FD1035 


ltem #17171 979.00 es. 
15 


IBM" AT Compatible 
48/96 ТРИ, 1.2 Mb 


Fits standard 54^ spacing. High 
speed, low power. Comes w: both 


57412 Compatible. 
Major manufacturers — 
Gat them whia thay lasti 


пет #17199 999.00 es. 
22" COMPOSITE 
MONITOR 


Black & White, 
Raster 


ham #10008 $109.95 new 


MINDSET® COLOR GRAPHICS 
Personal Computer System... 


Fast graphics capabilities allow you to 
draw, animate & color s inguanüy. 
266K w/360K floppy disk dig: Con- 
tains built-in RGE/Monochrome card 
& TV adapter. inci. mouse, joystick, 


(Less Ж 


printer) a | GW BASIC & MSDOS 2.1. 
: ES | | Т у 2 full ht. да (em # B 


together). 


Hook-up diagram incl. Includes: keyboard, | 1 herd dnve & 1 floppy — #13250] TV.grade monitor, Y * AS-232 Module (Does not include monitor.) 


^ |. | Input: 115/230V, 60:60 Hz. оғқалайү used m arcade games, ign w/Power Option — 
Mange eel tn үч ane ы Regal a = Original for Burroughs computer. | lon systems, etc. 115УАС, ВОН: | Provides EIA standard Н5-232-С git, NV RAM 8K Cartridge «2 
lem 97410 Compete $99.00 lem 414541 $ өт 418579 $49. item #16080 лем. 639.96 кет m 716078 New- $29.95 


Accessories... 


DATA DRIVE — 
пет 26641 $19.95 


Tee ee sees, УРЕ 


ASCII KEYBOARD — 
ttem #6643 $19.95 
CONTROLLERS (Set of 4! — 
Нет 47013 $9.95 are 


ADAM CASSETTES — 
[Consisting of Smart Basic, Buck Rogers & 


еу | # 
blank cassette.) n 9 242... $19.95 
ADAM LINK MODEM — (Software incl.) 
Нат #12358 $29.95 
DISK DRIVE POWER SUPPLY — 
нат - 14803 $14.95 


ADAM DAISY PRINT WHEEL — 
Imm #13306 $3.95 


Hi MONITORS 


MINI 
FANS 


ИВМ? PC Compatible... 


50/BOHz.: 
12W. Low noige-level Тапа. Can 
be mtd. for blowing or exhaust. 


DC Output: +5V @ 6 amps. 


DC Output: +5V @ ВА 
*12V Бета 
— 12% @ JOUma 
+ 241 @ 2 ОА 
Hout. 115/230VAC, 50/60Не. 
Dimensions: 8%" x 4" x 2"H 
Mir — Power Systama ЯР51547 


ет 218585. $19.95 


М" — Тобан FUB2018 


ham #10960 $7.95 nrc 
1%” Standard — 
Contains 7 metal blades. 
Mtr — Rotron #502А1 


ltem #6970 $7.95 Now] нет #16454 


DISK DRIVES — POWER SUPPLIES — SEMICONDUCTORS 300 
COMPUTER & GAME EQUIPMENT — INTEGRATED CIRCUITS HOME ET 


ELECTRONIC SMART WATCH * * * * * 
CASH REGISTEA DS 1216 TIMEX-SINCLAIR. . . 
DRAWER... 

Can be Computer Operated! 2040 


a1 
| 


_ | Input: 110VAC/680 Hz.. + 20% 
Dim.: 127Lx 3%°H x 5S"D 
Enci in alum. housing Fan cooked. 

soltware not included. | МИ — Shindenger Electric 
Originally used w/ATAT computers. Ғ1305695Х0 


$39.95 new | tem #14047 $19.95 now 


conpector. Driver 


phosphor. Schematic 
supplied Mfr — Motorole MD2003- 190. 
Item 417198 $14.95 new 
12" High-Resolution 
12VDC, green г. Subassembhes, 
CRT, board & armer incl Comes with 


hock-up diagram. 

Нет 46811 $19.95 Now 
15° Deta Display/Monitor Kit 
Alphanumeric & graphics display. Green 
phosphor input power reg 24 VOC Band- 
width. 22 72Khz. Consists of 2 subassem- 
| Ббаа imonitor & board). Hook-up diagram 
incl. Mir — Wells Gardner #16V70256. 


kem #16171 $24.95 new 


MINI MICRO-COMPUTER 
REGULATOR 


cap /sound-niut&ic, TV or monitor. 
Joystick input, 115 VAC. AC adapt., | 
TV cable, & cass. cables. Runa 

for Sancias ‘Timex 1000-2Х865. 

Mitr - Power 3OOO. (in orig. boxes. | 


пет #10336 $29.95 New 


Accessories... 
* 16K RAMPACK upgrade 


item #10337 $9.95 New 


087216186 28-pin, 8" -wide dip 
sockat w/bult-in CMOS watch func- 
tion. Non-volatie RAM controller 
and bhum energy source. Accepts 
either 24-pin 2K x 8 of 28-pin BK x 
8 CMOS static ВАМ, Communica- 
tion w/Smart Watch function ls es- 
tablished Бұ pattem recognition on а 
serie: bit stream of 64 bits on О.О. 


Fits right under your PC. Comes wi 
removable cash drawer: & security 
switch wikeys, which allows you to 
open ог lock the drawer manually. 

Brown cabinet; mtd. on rubber feat. 
ОА dim.: tp gh Hx 15" dean 


32 column = сотрацЫв w/any 

of the Timex-Sinclair computers, 

as well as our PC 8300 Computer. 

Mtr — Dalss or Uses standard 4747 thermal paper | + 32K RAMPACK upgrade 
.$29.95 


lam #16939 New Нет #16851 $39.95 New! нет #12148 $19.95 New 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 


YES! Please send me tha following items: LJ My check or money order is enclosed. kr 
пет чл. С] Charge my credit card. | 
m: dd аме ашасы = Тош ГІ Visa С) Master Card O Amex Byte- 588 


Card No. 


140 VA 


Provides voltaga 
regulation & ultra- 
атом for microprocessor -Dased equip- 
ment. Contains less than 3% harmonic diš- 


Total 


tortion, batter than 60 dB traverse noise es. Shipping & handling. we ship UPS unista 
ryecton Contains dual outlet for CPU & UU. otharwise specified. Add 93 phus 10% total. total. 
monitor, & 6 ft. une cord. Fay Digo. Cn Canadian. $3 plus Р.О. cost. Charge ordy. 
Input: 95 = 130V. 60Hz. Му, Seles Тах ІМ... cesidents ony, 
Qutput: 120V @ 1.17А ~ Ver, please add 6% of total) 
Dimensions: 11971 x 4%"H x 5%" MAY 


Олд, ORDER TOTAL Al inquiries and free catalog requests сай 201-939-2710. 


For all phone orders, сай! TOLL-FREE 800-524-0809. in New w Jersey, 201-939-2710. 


Mounted on mete! base with rubber feet. 
Mtr — Sola #63-13-114 
item #9999 $89.00 New] 
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ATTENTION p*cad USERS 


Now you can increase the product- f 


ivity of your software by using the 
new, . 
RAPICAD buffer/decoder. 


Two buffers in one unit with parallel 


and serial in/out. Up to 1 Meg total 
memory. 

NO EXTERNAL DECODER 
needed any more. because 


RAPICAD is fully pcad box compati- | 


ШЕ and software transparent, allow- 
the use of p-cad and any other 


6805/6305 SINGLE CHIP 
MICHOCOMPUTER 
DEVELOPMENT SYSTEMS 


Two eim. allow 29б ІВМ PC/XTIAT to ba used as 
а com for the MOTOROLA 


Circle 94 on Reader Service Card 


DSRS 


& i 1 


e 
5 


100% certified and tested. Error free 
life time warranty. All disks Include 
generic white box, Tyvek sleeves, 
labels, write protect tabs, shrink 


are with any printer, plotter, 5805 series single ср microcomputers. Model wrapped. 
laser ec low as $995 00 As. chipa. манан МЕРИ SML the 5.25 Black Disks, DS/DD....... .56 еа. 
| * 488705 
ENS INTECTRA | Earn, А жүгі; ршде а ros assamblo pro а, Udo... 46 ea 
2629 Terminal Blvd ming creuit board with driver sofware. A system is 5.25 Black Disks, ОЅ/НО....... 86 ea. 
ч also avail. for Ihe HITACHI 83705 ZTAT micro. қ Жуй ыы АЛЫМЫ d ) 
Mtn. View, СА 94043 THE ENGINEERS COLLABORATIVE 5.25 Color Disks, B Colors 
(415) 964-5018 РО. Box 53, West Giover, VT 05875 Avallable, DS/HD ........... .94 ea. 
(802) 525-3458 3.5 Blue or Gray Disks, 
ВБ BB iras EA sea 98 ea. 
Circle 104 on Reader Service Card 3.5 Color Disks, 5 Colors 
Avallable DS/DD ,..,..... 117 ea. 
ие ———————————— м 
EPROM/PAL Programmer BULK MEDIA AVAILABLE 
^ 525 DS/DD ..... TES қ .52 ға. 
т аа ! 
S oiimi ad Бағ pin Mal 5.25 DS/DD Colors........ 
a аран 525 DS/HD ............. 


== s Securly DR. LOAD, SAVE, 
EDIT, READ, WHITE, VEHT-Y, 
» User triendty menu driven, ЗАМ 


“ EPROM MODULE j, 4, 8 socket $145 

ABK ір 1024K EPROM, CMOS EEPROM. 

Read Imi, Моста, ТЕК HEX fie 

lost (Quick pulsa}, reliable, aay Ю Dee 
ROM MODULE 


5.25 DS/HD Colors........ 
3.5 DS/DD Blue or oray.. 
8.5 05/00 Colors .... 

| 525 Tyvek Sleeves........ 
5.25 Paper Sleeves ....... 
525 Label Sheet ......... 
3.5 Label Sheet .. Р 
5.25 White Box ...,.... 
3.5 White Box ...... Be 


- - * Haad JEOEC file formal 
ЕР ен 


- HARD DISK ACCELERATOR 


« Caching eliminates repetitive 
disk accesses 


» Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 


DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 
УСАСНЕ 


GOLDEN BOW SYSTEMS 
$59.95 


Аск d en 
потап 
Sten a 
add 6% Sales (ах 


$295 


$195 


Fits In ату PC/XTIAT of compalibles 
-Space saving hall size 


2870 Fh Avenue = 
San Diego, CA 92103 CONTINUOUS FORM LABELS 


800/284-3269 кзн мө» ЧУ PES 


234 x 7/15 1 асгоѕѕ 10,000 $1.95 
2% X 7/16 4 across 20,000 $1.95 
21% х 15716 1 асгоѕѕ 5,000 $2.18 
2% х 15/46 3 асгоѕѕ 15,000 $1.98 
3x15/16 4 across 20,000 $2.00 
33x15/16  4across 20,000 $2.05 
214x15/16 ‘across 5,000 $1.90 
314 x15/16 2 асгоѕѕ 10,000 $1.30 
31^ x15/16 across 15,000 $1.90 
214 х 15/16 across 20000 $1.90 
4 Хх 15/16 1 асгоѕѕ 5,000 $5.21 
4х 15/16 % across 15,000 $3.21 


Add $5 ioe SH 


Circle 315 on Reader dies Card 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


The Ideal Keyboard Cover! 
Protect your computer and eliminate down- | 
time caused by Паша splits, contaminants, 4х1-7/16 ‘across 5,000 $3.25 
Siete hazards, etc. with VIZIFLEX 4 x 1-7/16 % across 15,000 $3.25 


1$ - the only keyboard cover that: 


Prices quoted for full boxes only. All JE 
in-piaca during the 


ar rede ecl ng д F.O.B. Westville, NJ. COD orders - add $1.90 
operation eyboard and will no 1040 Broadway 
Interfere with computer performance In 

any way. Westville, NJ 08093 


[ - is designed to "form-fit" to the exact con- 609-456-6996 


tours of the keyboard го provide superior 
спе sens eet For individual keys. | 
| * Consists of Uitrafiex™ material, a trans- FAX# 609-456-7172 
parent, m which allows a Ай orders F.O.B. Westville, NJ. 


"markings" to be clearly visible. 
| COD orders add $1.90. visa & MC accepted. 
VIZIFLEX SEELS are tne ordy keyboard covers АЛ orders shipped same day. 


For your computer! 
оовоововесооаовосав 


В. Lary HEHE Pb 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Gall for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


5700 RAIBE ROAD 
COLUMBIA FALLS, MT 59912 
406-367-5355 


Circle 164 on Reader Service Card Circle 301 on Reader Service Card MAY [988 - BYTE 343 


ДЕ Ёз MAY BARGAINS 


JKL AT 40-25: 25 MHz 80386. 

40 Meg HO . $9100.00 

JKL AT 80: 80386 (16 MHz) case, 200W PS.. 

М Keybd, 80 Meg HD, 1.2 Meg Floppy. 

VGA, EGA, ULTRASYNC Monitor, 

25 Meg Byte Ram $5369.00 

JKL AT 30-10: 80286 (10 Mhz). 

30 Meg HD, Ck. Monitor, EGA, CGA, 

200 PS., Keybd.. Floppy $1500.00 

JKL XT 30-10: 8088 (10 Miz), Case, 

150W PS., Keybd, Parallel, Serial, Clock. 

Floppy, 30 Meg НО, EGA, 

Mono Monitor $1050.00 
Price & availability subjeci to change without кисе 


Jack Krochmal, Ltd. 
Computers, 
Peripherals & Supplies 
717 Ellsworth Drive 
Silver Spring. MD 20910 
(301) 565-2910 / 587-3232 


Toll Free: 1-800-JK3-0386 


Circle 149 on Reader Service Card 


2400 Baud Performance 
Incredible $149 Price!! 


* 2400, 1200, 300 Baud Asyne Modem 

» Hayes "AT" Command Set 

eCCITT V.22 bis, V 22 А Ball 212A/103 Compatible 
a Auto Answer/Auto Dial 

e Compad Size 


ccena ae ga ik 
Оле үвагмапалу Order Now 
Toll Free 


ЕР 1  USA:800-533-8049 
СА:800-624-5628 
330 Centre! Avenue МС/Л5ДАМЕХ Ассерісі 
Fillmore, СА 93015 кечүү, 
Serving Computer Users Since 1982 


Circle 54 on Reader Service Card 


"а", атн": 
КОШЕ 


Stocking Di —— 
of Semiconductors 


8087 © 5°8 10 
80287 • 6.8.10 MEG 
80387 . 16 20 MEG 
236K * 64K + 128R © V 20+ ҰМ 


Fast* Reliable * Everytime 


Phone: 714-855-0411 
Fax: 714-855-8504 


№ mus вла ом,  Facnange good for 30 days 
ш less manufacturer warrarties merchandise anger 


Circle 334 on Reader Sarvice Card 


To find out more about software 
that lets your PC emulate 
TEKTRONIX " 4105/6/7/9 and 
DEC V TIDO" terminals, 

call or write: 


О GRAFPOINT 


4340 Stevens Creeks B] vd., Suite 280, 
San josc, СА 95129 (408) 249-7 95; 


Circle 125 on Reader Servíce Card 


Dealers! 


Metwork-OS LAN Systems - Includes Boards, 
Cabling, Terninaiors and Software. Two-user 
hardware and softwars for under $1,000 (ist! 


Close-Up Remote Communications - Support 
your customer withoul leaving your office. 
Authored by Cogitate for Noriar-Lamber! 


Context Senaltive Help for DataFlex ЯМ/ 
COB, Clipper and dBase if - Puts your 
application's documantation “on line." 


OataFlex Oaiabase Managemert - True Muhi- 
User database for MS/PC-DO3, Unix and Xenix. 
Site licensing available. 


Oump/Reatore-XT - Seven utilli&s for Ме MS/ 
PC-DOS user. 
Сай or write today for our caialog and pricingl 


COGITATE, INCORPORATED 
“A Higher Form of Software” 


= SYSTEM 


FOR ІВМ PC/XT/AT 
AS 


* Mainframe to PC Data Transfer 

+ High Speed Backup 

= All Soltwart, Camolata System 

« Sarvice and Support, easy 
tn$tailalion 


catt (818) 343-6505 or write 1o: 
Contech Совцигінт Corp. 
РО Bax153 Tartana. Са!) 91356 


Circle 74 on Reader Service Card 


Need Ports? 
No Slots? 
Add a Bus! 
BUSport™ 


The НАМропт and CPUporn™ 
allow expansion of micros via 
the existing memory or CPU 
sockets, bringing out a ribbon 
cable bus to a family of VO 
Modules including parallel, 
serial, and other interfaces. 


HiTech Equipment Corp 
9560 Black Mountain Road 
San Diego, CA 92126 
(619) 566-1892 


PC Systems 
Handbook 


Gueraermed. 
ааа ее 
203-796-5151 - MELIUS eul 


05538 
00 AM n $00 PM EST) Кан 203 "10-5007 Temm 9100901007 


Cirele 82 on Reader Service Card 


ВЕБЕ IBM PC/VT220 


ЕМ220 . VT220, VTI02 emulation 
• File Transfer 
„ 132 Culumn modes 
* Color Support 
» Hot Kev 


TEK 4105 


Tektronix 4105 emulation 
Tektronix ЗОО emulation 


Picture files 
High resolution hardcopy 


* V7T220, VT IO2 emulation 
© WGA and EGA support 


Diversified Computer 
Systems, Inc. 

1275 Iris Ave., Suite 1B 
Boulder, CO 80301 

(303) 447-9251 


Тутый) VTKQ. ГОО DEC, IBM PC, AT АЫ Cop 
Телли ейл: s jac 


Circle 87 on Reader Serrice Card 


Circle 64 оп Reader Service Card _ 


PLOTTERS 
E un | | [к= МИШ — 4395 Houslon4t 42. 255 W cieni. M2 Aes22 455 
| Cokcomp СТ 7595 шеге .. 1009 М Cubes SPA] 57 Epson FXEGE 122 
Calcomp НИП 5295 ией жо Ш C Ры 10 Пиз 58 
C | Toll Е = 1 800 624 8949 (асар ЮМ . 0695 Ничто 2% EpsonFX2R6E 2 45 Ика 3+ 48 
а ree: I- z T" HowsionOMPS2 75 Housing! — X95 М scone D150 25 ВЕРЫ 587 
Немей.Р 75 МБ Heusont2 4406 D Caen 1800 9 МЕРЫ із 
BOARDS | _ COMPUTERS Hewett-P7595 ПЫ EnlerSP1000 — 2655 {кш 192 Риз 45 MECPSXL (5 
Above Board 286 09 Artis! 1 7% MECMelispeed 190 ASTModel300 SAVE залав ше woo M orante m КЮЛ © 08 
ASTEPK Plus384K 1% VMIIMIQM 215 NEC Muttispeed HD. 2309 АЗТМо 390 SAVE Patek OM 54 Башы am 
AST S25HI 59 BOCARAMAT №2 | Sharp 4521 2025 AST Model 3150 SAVE DIGITIZERS 
Genoa Su Summa 24535 3095 Cakompi2<12 378 Panasonic 655 ій ымны В 
GeeosEGAPlus 222 НЕМА 079 М шт 1075 Сар: 245 Сатр -60 495 6102,3 2% M Data South CE Өлі Той T cut 
Опол Tey uro 253 Paradse tuto .. 122 | каза 26 юм Ж Kutal$5.5x T1 . 269 61035,48 — 2495 
Paradise WGA Pro 352 Paradi Karta IŠ 12 x 12 322 най. W5 C пеп Diablo; Data Products Gensenm Sat 
#40 Н а! + о 1375 тоны) 3948 | 
TecmarEGA Master № ParadsevGA+ 04 № юм 2295 Sharp PC4502 — 185 Kwal$i2xt7 95 ЮЗ МЕ LOW PRICES FOR LASER PRINTERS 
Hercules блрікз- 12 Оов Оеп 289 Юй 5098 Samsengiapiop CALL М 7307035. 40% Summal2x t+ 358 AST ІШюР5 WE АЛШЫН ПБ 
Video? Vega GA 55 ш 5 | АЗ МЮ ВЛОМ Drive оң 8 9770000 05 махи sag QD Биші. ЗМ ши 96 
ADC/Aloy. BNW Everex Number Talles CALL (Acer 80386: кин лды Drive 3565 MODEMS | e к=... ло 
Compulone Quadram Wertcon Ine! CALL М кесені Portable 266:040020M 2575 М мыши 08 Раш Б № 122107501 246 Рала) Ж 
MONITORS кезбе 386: 16 МНЫЗМ 1 2M Deve 25 шшш» н кю тә ааа аа 
Samsung TTL 79 Amde 4104 199 NEC Powermale Deskion 386 16MH2 1 2M 2675 Мет Pockel {5 кыд 285 DISK DRIVES 
Mitsubishi ЗЛА — 485 Améeki280 Ыб № №2108: MHuSI2K 12M Orve 1129 Мык} — 15 Hasta 2% № Мий G08) . 5% MountunTpe . SWE 
NECMulsynchGS 179 Thomsona375M 399 Wyse 2112° 12 5 MHz 1M. 1 2M Drive 1545 Prometheus 2400 6:2 19 Hayes12008 262 Minscribe 30M Сагі 389 — Muwscnbe 40M — 318 
MECMulisymcl| — 579 Hachi SAVE Муза 2214 12.5 MLT Wal 1 2M Оте 1855 Promelheus 24006 152 һм — 2M Miniseribe 6085 79 Раби 532 
NECMubsy + — 889 Вал». .55 | se 386: 15 MHL'TMTZM Drive 2575 Raca-Vadic240QVP 399 Zoom2400HC 142 М Sesprie?OM KR — 75 Ры Сапы . 709 
NECMuthsyncXt 1999 PGS Ultra 528 Altas ITT Мади Sperry Tandon CALL USA Couner 2400 7% Novation Parrot Seagale JOM Kit 285 бәдәнин Б 
NEC Monograph 1255 Zenith 1490 609 TERMINALS USA Соилег 2400Е 369 НТ #9 Tostuba3.S"Kit ... 99 Seagate tb MS 
Verboom 2Page 178 шуш — 99 | san а йу Е Wen-H24QOMNP . 458 Ver-Ta 18000 00 AST Alloyverex Genoa Maynard Майи CALL 
Sima Laser Г 009 Wyse 700 шшш 9 ных т де Case Everex UDS Others CALL № ArchyesPrianv aras CC Teema CALL 
SCANNERS KmtrgnKT7UPG 39 Wise 50 359 - жә 
Dalacopy Mode! 730 . 1095 Teewdego65 — . САҒ МЫ 395 HOURS: MON-FRI 7АМ-6РМ/5АТ 9AM-2PM 
PGS 15-300 WiPC Pantbrush & Adapter ‚ Televideo 905 29 Wyre 856 4% IN ARIZONA CALL (602) 437-4855 
Panasonic РХ-В 505 965 Wierdeo 355.. . 365 Wyse S967 m CompuSave: 4207 S. 37th SI. Phoenix. AZ 85040 Prices Reflect Cash Discounts And Are 
AST Hewlett-Packard Taxan Others SAVE Visual Link HE Adds ТОМО те CALL Subject To Change Without Nolice. Major Credit Cards And Selected PO's Are Accepted. We 


Cannot Guarantee Compatibility. CompuSave Is A Division 01 Айапко Corporation. 


с EPROM 


"D" SIZE PLOTTER 


S PROGRAMMER 


чк. 


Circ[e 23 on Reader Service Card 


== APROTEK 1000 
—— ONLY 


[nm | $225.00 


Г СВЕ easier 
MODU 


117 AC POWER-AS-232 CONNECT 
-8 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 
Comes complete with IBM-PC, Apple №, or CPM 
(Specity Computer) Driver Program on Disc. 
Programs the following 5 Voll 24 of 28 pin 


2718 senes through 27512, 26хх series, 
Specify Parsonaly 


68764 plus others. Pleasa 
Module desked with order, 

Modules only $15.00 as. Full 1 year warranty 
HO ORDER CALL 1.500 962 5800 он WEITE 
APROTER 
1071 A AVENIDA ACASO 
CAMARILLO CA 93010 $4 00 Shihni USA 
іліп 18051 987 2454 VISA of MC Arki 3 
We Ассори Govt School & lange Comp РО» 


Ав 


* 


MAXELL 


100% CERTIFIED 
5Va' BULK DISKS 


514" DS/DD 59° 
514” DS/HD 1.59 
37” DS/DD 1.09 


Price based on quantity of 300 
includes sleeves, iabeis and tabs. 


800-222-0490 


In NJ 201-462-7628 
Ә 24 Hour Shipment 9 


MEGASof! 


PO. Box 710, Freehold, NJ 07728 


Circle 179 on Reader Service Card 


$229500 
RETAIL 


+1695% 


INTRODUCTORY 
OFFER 


* Model PC 3600 
е Керегін “Шу .001" 


| * Speed al 7" Per Second 


* Vacuum Paper Hold Down 


* High Resolution Circles: Suitable for | 


PCB Artwork 


415) 490-8380 ZERICON 
VENSON BUSINESS PARK 
BOX 1669, FREMONT, CA 94538 


Circle 317 on Reader Service Card 


MAY 1988 • BYTE 345 


WAVEFORM 
SYNTHESIZER 


® For IBM РСУХТЈАТ and compatibles 
* Generates user-definable signal 
* Up to 2000 points per envelope 


$795.00 
1-800-553-1170 


178 E Exchange 81., Akron, OH 44304 
GER] a 154 ПХ 51010129728 


Circle 240 on Reader Service Card 


24 DIGITAL /О 


е 24 Bit Digital I/O 
е Buffered Output 


е Selectable Address 
1-800-553-1170 


478 E. Exchange St, Akron, OH 44304 
TEL {216} 434-3154 FAX. (216) 434-1409 
TLX. 5101012726 


Circle 243 on Reader Service Card 


FOR PS/2 


MODELS 50, 60, 80 
Two Channel 
Transfers to 256 K baud 
Address Selectable 
Interrupt Selectable 


1-800-553-1170 


478 E. Exchange St., Akron, ОН 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


Circle 246 om Reader Service Card 


72 DIGITAL I/O 
FOR PS/2 


MODELS 50, 60, 80 
е Parallel Expansion 
ә 72 1/0 Lines 
е Address Selectable 


1-800-553-1170 


478 E. Exchange Si., Akron, ОН 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


Circle 241 on Reader Service Card 


IEEE-488 
CONTROLLER 
FOHR 


PS/2 


MODELS 50, 60, 80 


GPIB Compatibility 
Control Up to 14 Devices 
Selectable Addressing 
Software Included 
1-800-553-1170 


476 E. Exchange St, Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


Circle 244 on Reader Service Card 


MODULAR 
| DATA ACQUISITION 


| * FOR IBM & Compatibles 
¢ Flexible and Inexpensive 
. pie Back Guarantee 


° Free Technical Support 
Fast Delive 
1-800-553-11 


QUA TECH 


Е EAE Лад TET (2 
Leaders in Communication Technology 
478 E. Exchange St. St, Akron, OH 44304 
№ (216) 434-31 TLX: 5101012726 
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RS-422/232 


CURRENT LOOP 


DS-225 


ө Single channel async communt- 
cation board for ІВМ PC/XT/AT 

e Software selectable to be RS/ 
422/485, 232 or Current Loop 

e Selectable Address & interrupt 


1-800-553-1170 


СПА TECH 
INCORPORATED 


478 E. Exchange St, Akron, OH 44304 
(216) 434-3154 TLX 5101012728 
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 SERIAL/PARALLEL 


Communications Board 
111. 


* Two Parallel Printer Ports 

* Two 8-Bit Digital I/O Ports 

* Two Serial Ports, RS-232, RS-422 
or RS-485 

e Address Selectable 

• Selectable & Shareable Interrupts 


1-800-553-1170 


478 E. Exchange St, Akron, ОН 44304 
TEL: (216) 434-3154 РАХ: (216) 434-1408 
TUX: 5101012728 
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CURRENT LOOP 


Communications Board | 


* Dual Channel 

е Address Selectable 

е Supports 20, 30, 60mA 

* Configureable as Active & Passive | 

е Selectable & Shareable Interrupts 
1-800-553-1170 


QUA TECH 


IMOAATED 


478 E. Exchange St., Akron, ОН 44304 
TEL (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 
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LETTER 


Why pay $1149 for a C.itoh 
STARWRITER" F-10 


When our 40 cps latter quality daisywheel printer from the same manufacturer 15 only 


$29900,, 


These pnniers were orqunalty рпсей to sell at over $1100. Through a special arrangement 
MEAD has purchased thesa units from a major computer manufacturer and is offering these 
printers at a fraction of their original cost. 


LIMITED QUANTITY ONLY 665 LEFT! 


QUALITY PRINTER 


DAISYWHEEL "TENTER MANUFACTURED BY C.ITOH 


3 MONTH WARRANTY 


STANDARD FEATURES 


е6 й. Serial Саша... .... ..,.... i ..$ 199 е 40 CPS • Accepts Paper to 15 Inches 

е AT or XT RS232/Serial Interface . "my FIER TL M. s Form Length and Pitch Set from Conrol Panel 

е Bidirectional! Tractor o AO ль. ве. dd n сесе MET * Industry compatible ribbon, printwheels and control commands 
е Cut Sheet Feeder Ие" Т ТРЕ IP ыр,” . 199% « RS232 Serial Interface 


CAT" 286-10 


BASE SYSTEM 
© 512K (120 NS) е 200 Watt Power 


CAT" 8MHZ 


BASE SYSTEM 
a 250K (Opt, БАШК) е 150 Watt Power 


a ЖИ? Socket • 350K Poppy Orive 


$36900 


150 WATT POWER SUPPLY MEMORY CARDS RAM CHIPS 

we ЗЫ | emi PER EE | мы EH - 

EPSON 3% DISK DRIVE | fim Puw timant ance жай 
«in 5% Mounting TAPE BACKUPS BY EVEREX _ 41286 100 NS. 256K x 1 


40 Meg XT ar AT works oN FDC. 0-2. 4464 150 NS. 64K x 4 
ggas 60 Meg w/Qic-02 Interface “...Х | Meg 100 NS, 1024 x 1. 


HARD DRIVES | MODEMS COPROCESSORS 


áp Seagate НЕМЕНЕ К 


COMPLETE «TS 


$1228 20Meg w/cont. & Cables... 5. 4 M ' intei 80287 10Mhz 
. ocket Modem Intel 80287 16Mhz 


US ROBOTICS — COMPLUS Intel 80387 20Mhz 
1200 Baud (Biteom 1 Warran 
1200 Baud External, 1 уг Warranty, SIMM RAM UPGRADES А, 
2400 Baud Internal, 1 yr. Warranty — .. 256K х 9 120 NS ..199* — 1140] x 9 120 №5 649% 


50- 905% OFF UST All erm Used A LIQUIDATION SALE ‚еч Atl Have » EU Warranty | 


TANDON SEAGATE | EPSON 
360K FLOPPY DRIVE 18 MEG HARD DRIVE 11586 TRACTORS 
« TM100-2A Full Height « The Ongintal Drive used by ІВМ • ST212 1/2 Height • 65 Ма Sec. • Discontinued By Epson е Mead has lasi 450 Units 


Let 24999 eo 8991 Ши 299 Med 12920 Ada TOS. силе: ug 94% меш 40% 


НЕС WANG TEC CMI 
COMPOSITE MONITOR 60 MEG TAPE BACK UP 30 MEG HARD DRIVE 
e 12" Green Screen « JB 1201 New 90 Day Warranty * Ext. w/Gic-38 Interface * Software & Manuals e Full Height • 40 МИ Sec 


us 19908 teow 599^ Ши 99994 ез 499% List 699 Mess 290% 20 Meg ^ HT 160 


3M COMPATIBLE MEAD’S LIQUIDATION TANDON 
DATA CARTRIDGE ALL NEW 160K FLOPPY DRIVE 
e DC 300 XLP Original Compaq 360K Drive ages ді * TM 100-14 
« 45 Mag or Lass 80 Meg Full HT, 40 Mil Sec * а 180K 
= Individually Wrapped Tandon 20 Meg wicont i» TAM * [8M Packaging & instructions 


IBM Printer Stands қ 
Sena! | Mechanical Mouse - 


ца 397% tees 14% 


800-654-7762 М Е AD 
ТАБЕ Таа 0 pm РЕТ 
„294-0204 COMPUTER . „ 
ei: CORP. P ny 
Tam- да, PET 


FAX 702-294-1168 
— — Gor чарас Аі Жон мәсі № Сын 1000 Nevada Hwy. е Unit 101 * Boulder City, NV 89006 SHIPPING: (тіл. OF) UPS • Fed Боран 
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| Industrial PC/AT 
Computer 


тат | 
із 


@ Bar Code input 
9 RS 422 € Éracem Control М 
€ Factory Data Coletta ë è Rem Time Солис Sol ears 


Quintel Technology Corp. 
2448 Gawthra Rd. B4 US Mississauga, Ont 
(416) 897-8455 FAX (410)897.8457 
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LOCAL AND REMOTE /О 


The MOJAVE LMX НО processor communi- 


cates with any computer or terminal in ASCII Bi 
over RS-232 or over built т Ве! 103 or Bell | 


202 modems. Operates over virtually any 
distance over dial up or over multi-drop radio 
or cable A small battery can power the LMX 


for up to 4 years. Larger capacity 1/0 pro- | 


cessors are available. 


с "We're the 1/0 specialists" 
анат Ауа, Van Мить. СА 91400 
902 1811, FAX 818-907 1934 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your ІВМ PC and any mainframe or mini- 
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute an PCs and compatibles. Subsystems 
include 7” or 10 93” streaming tape drive. 

tape coupler card and DOS or ІХ 
compatible software. 

Prices siart at $2,995. 


LJURLSTAR, 


9621 [Irondale Ave., Chatsworth, CA 91311 
Telephone (818) 882-5822 
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DUMP YOUR MANUAL 


DUMP your manual and start using 
MENU DRIVEN utility program DOS 
MANAGER for your systems opera- 
tion. Press a key—Zap! and your 
command is executed immediately. 
е DOS Tutorial 
e Format 
° Copy 
° Mode settings 
e Display file contents 
e Transmit files 
| AND many more. AM at a Press of 
а keyll 
For ІВМ PC, XT, АТ... 
Only $39.95 + $3.50 shipping. 
send order to: 
SOFTWORLD 
РО. Box 1874, Lowell, MA 01853 
(617) 452-2189 
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SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PROCES SHOWN for MACH ТЗ. WE | 


OUTSIDE OKLAHOMA NO SALES TAX 


DYNAMIC RAM 

1048Kx1 100 ns 

я 2561 80 пѕ 

60 ns 

80 ns 

100 ns 

120 ns 

150 ns 

Ka 120 ns 
EPROM 

27С1024 64«x1:6 150 ns 


ICs PROMPT DELIVERY!!! 


я 
4, 
d, Go 
т“, 
Te, ws 
* 


our 
4. 5 


© 
f n = 
A 


*, ©, - 


В0287-8 80387.15. 


$10.00 5245 00 80387-20 


57.2 


64DK MOTHERBD UPGRADE: Zenith 150, 
IBM PC XT Compaq Portable & Pius; hp Vectra 


OPEN b'a DAYS. 7 iau 10rv SHIP VIA FED-EX ON SAT 


&ATDELIVERY | Кале ат VISA x UPS CASH COO 
мсилєр он | Factory New, Prime Parts Pon 
MICHOPROCESSORS UNLIMITED. INC 


oras (918) 267-4961 


Ore (aes сы үүө = LIUM LETT 12 | 


be беде был (ume шшш штеп. vum fot щн orgy meo ieee 
Aro ЦА 00. 9 рода тай! dey Frcrihy Orm > 940 ЫР 


REAL VOICE Digital Hecording 
for your PC, XT, AT or Compatibia 
@VOICE MAIL SYSTEM 


Ф TELEMARKETING 
-Inbound & Outbound 


@SMARTEST ANSWERING 
MACHINE 


+ AUTODIALER—DATABASE 


@VOICEPAD™ 
- Voice for your Programs 


@PROGRAMMER’S TOOLKIT 
-(optional 179%) 


!/ card, software, cables, and speaker 


“. 2399.5» Фр 


(415) 652-9600 
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AVPROM’ $ 
$295.7 


Far IBM-PC's & сот. * Programs 27 
patbles, menu-dnven thru 275124 pnd 
AVPROM programs CMOS variants 
EPROMs up to 8x 94. and 10 socket 
faster than serially- gang versions 
connected units (20 too. Call tor prices. 


sec for 2764) , For complete 
Specs, free 32 pg. 
development tool 
catalog. са! 


ЖҮГЕН 
or 207-236-9055 
AVOCET 
SYSTEMS, INC" 
120 Urwon St, Rockpart, ME 04856 


+». at your command 

Master Switch is sophisticated yet flexible. Several 
compulers can access one another or share printers 

modems. Use serial or parallel interfaces, up 
io nine ports. The buffer is expandable up to one 
megabyte. Access a job control menu (rom each 
computer to view the queue or cancel, hold, and 
release jobs. Many ather features, 
Master software allows computer networking 
and electronic mail capabilities for PCs. 


Other solutions from ROSE 
e Printer Sharing ө Multiplexers 
@ Protocol Conversion e Modems 
ә Buffering e Manual Switches 
в Micro lo mainframe е Cables 
ET ie DE ilde prt 


Denhrr amd OEM imquirirs are welcome. 


a) ROSE РО вох 7123) HOUSTON T3 77174 


ELF: IRONI 5 gautaecatuec 7139117671 
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REAL WORLD 1/0 


For PC/XT. 
AD200 - 4 channel, “ATs 
12-h AD board 
10 kHz sampling 
fale 
instrumentation 
— = 
$739 А0500 
АПАЗИ - G channel. 8-brt АО: single D/A: 24 
programmable digital VO unes. 5239 
А0. 8 channel, 12-04 AD board. Software 
programmable gains of 1,10, and 100 Highly 
accurate inlegraling converter 
7 digital LO lines High-Z inputs $239 
AD100 - Single channel version oi А0500 10 digital 
10 ias Same accuracy and programmatie 
gains $149 
DA6OO + Fast settling 12-bit dual D/A converter $169 
0924» Digia! LO board with 24 TTL hnes 
conlgurable im software. $95 
ХВ40 - Easy connect extender/prototype 
board with terminal strips $49 
DEM discounts available 
Real Time Devices. inc 
780) PARR FORE AT AVENUE 


РО BO 909 
Sal? COLLEGE. PARI дым гыч 


(814) 234-8087 
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~ MNP LEVEL 6 


ому 899 


Both new & refurb. Ёш war- 

ranty. Special quantity and 

term commitment arrange- 
| ments avail 


| NOW 


FAX 


ON-A-CARD 
Fully automated FAX now to 


IIl FAX machine. 
Tir е background 


MODEMS 


* Hayes compatible 

* 300, 1200, 2400 Baud 
» Auto dial/answer 

ә US made, 2 yr. warr. 


2400 BAUD 


$139 


fies. Use any laser or dol 
matrix primer for cutpul. 


52 


Hand Scanners Available 


ONLY 


BEST PRICES ANYWHERE! 


30 MB 
HARD DISK 
SYSTEM 


286AT 


ғ Intel 80286 Processor 

* 80287 Co-Processor Slot 

* 30 MB Seagate H/D 

» VGA/EGA Graphics Card 
* Novell, IBM, & OS/2 
Compatible System 


UNS 


80286-10 PORTABLE 


$1,399 


* TTL Amber Screen 

* 200W Power Supply 
* 1.2MB Floppy Orive 
* 20MB Hard Disk 

* AT Keyboard 

* 640K RAM 


тоне 


Quad 386 XT 
Upgrades XT to 386 per- 
formance. 80388-18MHz 
processor. Easy to install. 


5699 
286 Upgrade 5399 


NOW 


w $995 


ONLY 


Your Choice of 
Optional Monitors 


PACIFIC 286-12 

@ 80286-12 

® Zero/1 Wait 

e (Zero Wait $150 Option) 
® 640K RAM 

® Speed 6/8/10/12 MHz 

e 200 W Power Supply 

® 101 Key Enhanced Keyboard 
e WA2 HD & FD Controller 
e 1.2MB Floppy Drive 

е 51 =13.3 

ө OWAIT $1=15.3 


MONO SYSTEM 
* W/Mono Monitor 

* 20MB Hard Disk 
CGA SYSTEM 
"МУССА Mnnitor 

* 20MB Hard Disk 
EGA SYSTEM 


"WEGA Monitor 
“EGA Card 
* 20MB Hard Drive 
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MULIT-LINE 
INTEGRATED VOICE MAIL 
TELEPHONE RESPONSE CARD 


IDEALLY SUITED FOR: 

* Information & Order Taking 

* Voice Mail Answering System 

» Mail sata e Pager Alert 
* In & Outbound Telemarketing 

* Fully Menu Driven by Calling 
Party. Fits in Рай T slot. 


THE PROFESSIONAL ony 5239 


THIS MONTH'S 
SPECIALS 


е TOSHIBA 2 MB 3% IN. FLOPPY $139 

е EXTERNAL TAPE BACKUP UNIT 5389 

e 2400 BAUD LAPTOP MODEMS NOW *279 

| * 130 MB/28 MS HARD DISK & CONT. 5999 

е GENOA PLUS ЕСА 8 GEM SOFTWARE 517% 
HUNDREDS OF OTHER ТОР МАМЕ PROOUCTS 


AVAILABLE ON OUR 24-HR BBS DATA LINE 
(805) 650-0193 (8/1/М) 


BRAND NAMES FOR MUCH LESS! 


(805) 650-0188 


Ask About 
BBS Software 


LCD-286 PORTABLE 
$1,595 


e 10 Мн? 

e 20 MB Hard Disk 

Ф 1.2MB Floppy Disk 
e 80286-10 

Ф 200 Power Supply 
@ LCD Screen 

& RGB Connector 

9 Size 1Һ 59 х) ” 

e Weight 20115. 

e 640K RAM 

Ф Supertwist & Lighting Back 


$1,199 


$1,380 


8088-10 XT 


$780 


* 8088-11) 

“2 Floppy Drive 
“ТТІ Mone Display 
' AT Type Keyboard 
" 640K RAM 


PACIFIC COMPUTER (848) 571 


20 E. Valley Blvd, ӨН, Son Gabriel. СА 91776 


-5548 (800) 346-7207 ORDER ONLY 
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Circle 147 on Reader Service Card (DEALERS: 148) 


FCC APPROVED! 


Sub-Mini AT! 

The Space Saver 
3.08. Capability 
TASA | 8-Expansion Slots! 


Basic System: 
* В/ЛОМН? Speed, © Wait 
» 3-LEDs, Resel & Turbo Switch 
е 0-1МВ on Board With OK 
ә 200-Wait Power Supply 
* AT Style Keyboard 
* fea 1 2M e орру Disk Drive 
е tea Floppy/H.D. Controller 
a tea Mono Graphics Card W/Printer 
е lea 12” TTL Amber Monitor W/Swivel Base 
ғ Assamblad & Tested $963.00 


1TOMHz XT Turbo Basic System: 
AT Case Wikaylock e tea Floppy Disk 
Controller 


ә 477/10MHz Hardware 
a lea Mono Graphics 
Card W/Pnmer 
ә lea 12" TTL Amber 


EL — 


Selectable 
е 8 Expansion Sits 
* @640K on Board With OK 
в 150-Watt Power Supply Mondor W/Swivel 
* XT Style Keyboard Base 
a {ва 360K Floppy Disk Drive * Assembled & Tested 
$493.00 


10MHz or 12M Hz AT-286 Basic System 
* 6/10 оғ 6/12 MHz Speed, | * Теа 12MB Floppy 
8 Wait Disk Dnve 
° 8 Expansion Slots * lea Floppy & H.D. 
“ 6-1MB on Board With OK Control 
* Regular AT Slide Case * tea Mono Graphcis 
оғ Digital Display Case Card W/Printer 
. 200- Wat Power Supply е 1еа 12" TTL Amber 
* AT Style Keyboard Monitor WiSwrvel Base 
* Assembled & Tested 
10MHz 12MHz 
Regular Case 938.00 1001.00 
Digital Case 959.00 1022.00 


PERIPHERALS AT/XT 
For XT 


. Floppy Disk Controller With Cable $22.50 
. Hard Diak Controller With Cable $72.20 
0-384K Multifunction Card, OK $86.30 
Monochrome Graphics Printer Card $43.80 
Color Graphics Card $46.30 
Color Graphics Printer Card $50.00 
. Enhanced Graphics Adaptor (EGA) $131.10 
Color/Monochrome Display Card $61.30 
. Parallel Pnnter Card 

Dual Game 1/0 Card 

Senai ИО Card 

Dual Senal ИО Card 3.80 
Mouse For AT/XT W/Oriver Software 36130 
Mult МО W/Controller $68.8 
Mult) rO $56. 30 
No-Slot-Clock $28.80 
576K RAM Card, ОК $35.00 
477/8MHz XT Turbo Motherboard $93.80 
. 4.77/10MHz XT Turbo Motherboard $100.00 
XT Siide 2. n 

. XT Flip Tae gi 

Baby AT Case, XT 

150-Watt Power Supp 

150-УУап Power SUP, (UL) 


For AT 

Еюрру/н D Controller W/Cables 
128K НАМ Card, ОК 
2MB EMS AAM Card, ОК 
Senal/Parailal Card 
B/10MHz AT Motherboard. О Wait 
8/12МН? AT Motherboard, О Wait 
B/ 10MHz Мил AT Motherboard 0 Wat 
AT Slide Case 
AT SLide Case W/Digital Display 
. Mini AT Slide Case 

200-Watt Power Supply 
200-Watt Power Supply (UL) 95. 
200-Watt Power Supply г Min АТ 78.80 


ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 


Hours: Mon. - Fri. 9:00 am - 6:00 pm PST 
Please write for our complete price lisl. 
JAWIN COMPUTER PRODUCTS 

: 565 W. Lambert Rd., #C 
Brea, CA 92621 =a 
TOTS; Pase аба 5% (ое $2.00. whichever is higher) plus 25 
lor each $100.00 CA resdents please add 5% sales taz Vie асса 


Vi&A/MC/CESn Persona] crates pikita allow 2 weeks іп cear Ай 
тыстық ui ГГТ for 1 foe! nies crece umet 
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ЕЕ 


ОМ TARGET ASSOCIATES 


Products and Services 
for Design and Manufactunog Engincers. 


Micro Channel] Design Consulting 


Extender Cards 
Adapter Bracket Sets 


Burn-in Mother Boards 


We will move your PC/XT/AT products to the 
Micro Channel, or create your new design. 


CALL: (408) 980-7118 
for cur Free catalog 


REET 
ARGET 


the PS/2 leaders. 
PS2 and Micro Channel мт wademurki af IBM Сост. 
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SINGLE BOARD COMPUTER 
PC/XT HARDWARE COMPATIBLE 


* SK*DOS* OPERATING SYSTEM WITH 
EDITOR, ASSEMBLER, UTILITIES 


* HUMBUG* DEBUG MONITOR 

* 1 MB ZERO WAIT STATE DRAM 

е FDC, 4 X R8-232, PRINTER PORTS 
* PC/XT VO SLOTS & KEYBOARD 


KIT PRICES START AT 5200 


PERIPHERAL TECHNOLOGY 


1480 TERRELL MILL RD. STE. 870 
MARIETTA, СА 30087 = 404/984-0742 
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MOTOR 


ONTROLLER 


* Self Contained & Ready-To-Use: 

All logic, drives & power supplies built In 
» Stand-Alone operation — or — 
е Acta as а Slave to a hos! computer 
* RS-232 Interface @ up io 19.2Kbaud 
* Switch Inputs & Relay Outpuls 
* Drives any size motar 
* New “Smooth-Slepping” Drives Avail. 
= Simple Menu-Driven programming 

(8:00) 346-0178 
Box 729, Slate College, PA 18804 
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ТА шаш. 


Easiest IEEE 488(GPIB/HPIB) 
| Interfaces for your PC, PS/2, 
Macintosh, HP and more! 

» Controllers 

ғ Converters 

• Extenders 

* Buffers 
. Boards 


Please ses our ad 


on page 178. Call or send 


for your FHEE 


i Technical Guide | 
tech ech (216) 439-4091 


LOGIC” 
LAB 4 


| “Logic” 


LAB B о complete logic development гулініті 


‘Sones Seana ачаа АА mmer, Sompla 


"Prager GAL Dai пае VV , 428, 


* Allow посів, of 42 different standard Р.О“. 
рсы адіс Assembler Sofware. 
* Accepts All Standard JEDEC Download Fikes. 
* Software Updatable. 
* 30 Ооу Money Bock Guarantee. 

* Va and Masher Cord Accepted " 


CALL FOR FREE DEMO DISK 
Logit Technologies, Inc. 


GAL 4 а сырлы kadira al 
torrie Чаннат сучка 1. шери aom. 
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An A-BUS system with two Motherboards 


A- BUS adapter (IBM) In foreground 


About the A-BUS: 


e All the A-8US cards are very easy 10 use wilh any language thal can 
read or write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
РОКЕ wiih Apples and Tandy Color Computers) 

@ They are ali compatible with each other You can mix and match up to 25 
cards to fit your aplication. Card addresses are easily set with jumpers 
€ A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples) 


Relay Card RE-140: $129 
Inciudes aight indusinal relays. (3 amp contacts SPST individually 
controiled and latched 8 LED's show stalus Easy to use (OUT or POKE in 
BASIC) Card address is jumper selectable 


Reed Relay Card RE-156: $99 
Same features as above. but uses B Ree Retays to switch low level signals 
{2йтА тах). Usa as a channel selector. ѕайй state relay driver, etc 


Analog Input Card AD-142: $129 
Ной! analog inputs 0 to +5¥ range can be expanded 1o 100V by adding а 
resistor 8 dil resolution (20mV) Conversion time 12005 Perfect to 
measure voltage, temperature, light fevets, pressure, atc Very easy to use 


12 Bit A/D Converter = AN-146: $139 
This analog to digital converter is accutateto.02596 input range is —4V to 
“МУ. Resolution: 1 millivoll, The on board amplifier boosts signals up to 50 
times to read microvelts Conversion time is 130ms. Ideal tor thermocoupte. 
strain gauge. etc. 1 channel. (Expand to 8 channels using the RE- 156 card) 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated. so it's safe and easy to connect any 
“on/off” devices, such as switches, thermostats, alarm loops, etc. 10 your 
computer To read the eight inpuls. simply use BASIC INP (or PEEK). 


24 Line TTL I/O DG-148: $65 
Connect 24 input of output signals (switches or any TTL device) to your 
computer The card can be set for input, latched output. strobed output. 
5100520 input, and/or bidirectional strobed 1/0 Uses the 82554 chip 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with’ battery backup for Time, Date and Alarm 
setting (time and date): built in alarm relay. led and buzzer. timing to 1/100 
second. Easy to use decimal format Lithium battery included. 


Touch Tone? Decoder _ PH-145:$79 
Each tone is converted into a number which is stored on the board Simply 
read the number with INP or POKE Use for remote control projects, etc 


A-BUS Prototyping Card ря-152: $15 
3% by 4% In. with power and ground bus Fits up to 10 165$ 


Add £31.00 per order for shipping. 
Уве, MC, checks, М.О. welcome. 
CT В МҮ residents add sales (ах. 
C.O.D. edd $3.00 extra. 

Canada: shipping le $5 


Overseas add 10% 
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The Amazing A-BUS “7 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the fields 


of control, monitoring, automation, sensing, robotics, etc. 


Alpha's modular A-BUS offers a proven method to build your 


"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A- BUS control can be entirely done in simple BASIC or Pascal. 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


AD-142 


о Sigma indusies Company 242-В West Avenue, Darien, CT 06820 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: $299 
World's finast stepper controller On board micronracessar controls 4 
motors simultaneously incredibly, it accepts main English commands like 
“Move arm 10 2 inches lelt” Many complex sequences can be defined as 
"macros" and stored in the on board memory For each axis. you can contrat 
coordinate (relative or absolute) ramping, speed step уре (half ІШІ жама) 
scale factor units, holding power, еіс Many inputs B limi & "wart until" 
switches. panic button, etc On the Пу reporting of position. speed. ate On 
board drivers (350 mA) for smali steppers (MO-103) Send for SC-149 Hyer 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors directly, and “leach” sequences ot motions 
Power Driver Board Option PD-123: $89 
Boost controller drrve to 5 amps per phase For hwo motors (eight drivers) 
Breakout Board Option ВВ-122: $15 
For easy connection of 2 motors З ft. cable ends wath screw terminal board 


Stepper Motor Driver ST-143: $75 
Stepper motors are the ultimate in motion control The special package 
(below) includes everything you need to get familiar with tham Each card 
drives two stepper motors (12V. bidirectional. 4 phase. 350mA per phase} 
Special Package: 2 motors (MO-103)4+5T-143 РА-181: $99 


Stepper Motors  wo-103: $15or4for$39 
Pancake type. 2'4" фа 'й” shalt, 7 5"/step. 4 phase bidirectional, 300 
step/sec. 12У, 36 ohm, bipolar, 5 oz-in torque, same as Ахрах К82701-Р2 


Current Developments 
Intelligent Voice Synthesizer, 14 &t Analog to Orgital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognilion 


A-BUS Adapters for: 


ІВМ PC. ХТ AT and compatibles Uses one short stet AR-133 $69 
Tandy 1000, 1000 EX& SX, 1200, 3000 Usesoneshotso: АҢ-131 589 
Apple 11, 11+. ile. Uses апу siot AR-134 549 


TRS-80 Моде! 102. 200 Plugs into 40 pin "system bus” AR-136 $53 
Model 100 Uses40 оп socket (Socket is dupiicatedan adane АН-135 $69 
TRS-80 Mod 3.4.40 ғи552 oin bus (Wilhhard disk use Ycablel AR- 132 $49 
TRS-80 Model АР Includes extra cable (50 pin bus i&recessed! АВ-137 $62 
TRS-80 Model | Plugs into 40 pin 1/0 tus on KB or ЕЛ AR-13t $39 
Color Computers (Tandyl.Fis ROM siot. Multipa. or Y-cablle АҢ-138, $49 


A-BUS Cable (3 ft, 50 сола.) СА-163: $24 
Connects the A-BUS adapter to one А-ВИ$ card or to first Motherboard 
Special cable for two A-BUS cards: CA-182: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard hokds five A-BUS cards. A sixth connector altows a 
second Motherboard to be added to the first (wilh connecling cable CA- 


— 161°$12) Up to five Motherboards can be joined this way to a single A 


BUS adapter Sturdy aluminum frame and card guides included 


ALPHA Гусле tesa" o0 221.0916 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 10 5 Eastern time 
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Disks 


The быы" 
Diskette Value... 


Discover the 
Difference... 


2 FOR f LIFETIME WARRANTY 


s! Pkg'd in 6 ditlerent colors, bulk or boxed 

s/ 100% tested and сөлдес 

f Made 10 exceed A.N.S.I. epecs by 62.5% with a 
guararieed ckpping level сї 65% or above 

sf includes tyvek envelopes (not paper), write protect 
tabs and user labels 

J Brand-name quality at allordabie prices 


COLOR 


5-1/4" - 48 TPI DS-HD 96 TPI 
DS-DD IBM-AT Compatible 


BULK 
49 90 
n OR GRAY a 
59 == 99 
т COLOR 


America's 


WCentech тыры Quality 
olor Diskettes 
T IA ar m , 
- uen quara eed 
penam pt пес by 88% 
dab кіші | canted 
5 Км dila organization 
s Pkos. includes tyvek sigeves, м/р labs. Б ID labels 
5-1/4" - 48 ТР! DS-HD % TPI 
25-00 IBM-AT Compatible 


| 3-1/2^+135ТР! 3-172" - 135 TPI 
0$-20 COLOR BLACK DS-HD 


1.75 .оы:, 4.80 
т STORAGE BOX m 


Call for 
best prices! 


FREE VHS 


ae 
TAPE WITH  ! 
| 2»), 3BOXES BASF | 


— 2 
48 ТРУ 05-00 


DS-HD 96 ТР 
IBM-AT Compatibia 


1.25 } 


М 
NEN: 


51/4" - 
05-00 


5.1/4" DS/DD 48 ТР! 
Exceeds ANSI specifications 
e 6¢ FOR TYVEK 


ORDERING SARERA TION 7 


TERMS: P.O. orders accepted. government and schools on 


nat 30 SHIPPING: U.S. orders add $3.00 per 100 disketies 
| or iraction thereof, add $3.00 for COD orders. 

PRICE PROMISE: Wo will batter any lower delivered price 

on the game products and quantities advertised nationally. 


г 


Топ Frea Order Line 


1-800-233-2477 1-801-581-0092 
WSC INTERNATIONAL 


UE екеін ae 
SUPPLY C QM P AN Y 
1376 West 8040 South IA ' Wes] Jondan, Utah Moat 
FAX (8411) 255-7555 / TELEX (801) 499-6099 СЕНТИ 
Hra: B am te 5 pm (Min. Time) 
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| DIGITAL VOICE CARD (DVC) 
for ІВМ PC, XT, AT and compatibles 


тытыр: ані 
СИДА opges 


"mm t 

Ішішісе 

Voice сша 
strud pA PC — 


—_ 


РС SPEAKOUT * Store vosce диз on PC 
The DIGITAL VOICE CARD exea T A n 
from Computer Age Lid. + засе ир 170 mum on hod 
provides a complete solu- | 

lion for your voice message ' 5v 

management. 


бөлі VOCE CARD (VC) 0500 
MICROPHONE 31200 
3" PEMER | ию 


Siandalone Digital Voice 
Recorder { м 
cept Visa. MasterCard. 
cash. To Order Cali Tores US. 
1-800-263-7487 


Computer’ Age Ltd. 


РО. 95а 732 
H2button, Оол), LOG 1199 
114161 553-0379 


See how well 
you can pro- 
gram for 


Z80 or HD64180 


This professional, IBM-PC based, compiler is a oom- 
plata implementation of Ihe "С" language for the 280 
or HD64180 microprocessor. Includes 1вашгез such 
as: function prototyping, 31-character names, single 
precision floating point, full library source, М80-180 
and SLA Systems compatibility, etc. Hi-Tech™ "С" 
has been established for years in Australia. Pricing 
trom $295.00. We also have 280/Н064180 co-proc- 
essor cards for IBM-PC and POAT. Сай lor a full 
catalog of Microprocessor development tools. 


Z-World <B> 


1772A Picasso Ave, 
Davis, CA 95616 қоға 
(916) 753-3722 7290 Specialists 


In Germany: бузма Tel: 481231 Lb 
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Motion Control & 


Data Acquisition 


pn your AHA йа 
1 compatib 


Smari 2 P Motion —Ü һы many types о! 
ncoders New IC. (from HP) allows 
ically isolated 


XX the fly 


ES With SOFTWARE & molor 
ri instant automation. $95. 


A/D Board: With E rammed gain, 650 KHz 
"прив, 22 $220 0 Complete ж пап ware & SOFT- 
Driver, Real Time 
Clock Circun АА, Project Book $25 
How do you do if? Use our Local lications 
Bus, LAB 40. One host adapter ($150) supports 
uo lo B boards, like those above, on a 50 fl 
ri n cable. 


Please call (415) 755-1978 tor free literature. 


( omputer, A 9ntinuum 
% (415) 755-1978 
75 Soulhgate ave. Suite 6 
Daly City. СА 94015 


Teiex: 372743B 
Might Modem. (415) 755-1524 


ANALOG 1/0 and DSP | 


ideal for PC based 
Measurement/Test, Control, 
Acoustics, and Signal Processing 


#16 SE or 8 DF Inputs, mmable gain 


amplifier, precision S/H, 12-bit АР; dual 
$2-bit D/A, МО fikara, B-bit 

memory mapped МО assisted 

$650. 


MPC r2SC ALA bit A/D $ D/A with ЏО Filters a 


timer, lor voice YO, IEEE Speech Course 
etc. $450. 
РС-ОМА 12032-bit A/D and D/A to 100 KHz, duat 
channel DMA controller for concurrent 
10 capability, programmabie H/W timer 
lor zero timing jitter, МО litters, program- 
mabie gain and offset amplifier, 16-char- 
nel auto- scan multiplexer, B-bil акте! KO, 
otc $1250. 
PC DMA 16eF eatures compatible to PC-DMA, but with 
16-51 A/D and биа! 16-bit D/A. $1595. 
PC-DSP 22022-65 floating point OSP board for рс 
compatible to the above PC-DMA boards 
for R/T БӘР, 1 К complex FFT in 10твес. 
SAMPLE *3/W (ог PC-DMA performs continuous 
EDITOR hard disk transfer, search, audio edit, ec. 
Olner new products include 1 МНЕ 12-bit A/D and 
D/A servo molar controller, etc. All products supported 
by SAV driver and application packages. 


CANETICS, ino. 
PO Вох 70549, Pasadena, СА 81107 
i818) 684-0438 


Circle 52 on Reader Service Card 


HD64180 Single Board 


Protyping / Control Computer 
Get your 64180 project going quickiy! 


The SBC100 is a complete computer powered by a wall 
transformer. Available C compiler, assembler, linker 
and debugger run on a PC. Has battery-backed RAM, 
battery-backed clock, power fail interrupt, SBX bua 
connectors, serial and parallel ГО, protorype area for up 
to 20 ICs Only $395 including serial cable, power 
1upply, 32k of battery backed RAM and schematics. 


Z-World 
[772A Picasso Avenue 
Davis. CA 95416 
(916) 753-3722 -ь7@0 Family Specalists" 
їп Germany: iSystem: 081 31/1687 
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“EXACT TERMINAL EMULATION 
AND COMMUNICATIONS SOFTWARE” 


• PRECISE EMULATION OF THE 
DEC VT52, VT100, VT102. VT220 


е EXPANSION MODULES FOR 
OVER 40 EXACT EMULATIONS 

° 9 FILE TRANSFER PROTOCOLS. 

е EASY TO USE, QUICK TO 
INSTALL. AND MUCH MORE 

* IBM PC, XT, АТ, PS/2 


FOR INFORMATION ТҮҮ, 


ЕПСТтОЯНОЗ 
303/593-9540 
TELEX 450236 
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Low Prices, 
Fast Service! 
Since 197 


Turbo-XT 
$398 


® 4.77 & 8 MHz 
e 640K Motherboard with 256K 
e Disk controller % 8 slots 

+ 360K disk drive е 8087 socket 
® 150W power supply 


Turbo-AT : 
| 

5798 

e 1 МВ Motherboard (iiim: Ш 
with 640K — 

e 200 watt power supply 

e AT-style keyboard 

e One year warranty 

e Clock/calendar 


Option A 
e High resolution amber monitor 


e Hi-res graphics card add 
е Parallel printer port ..... 3148 
Optlon B 

e Hi-res RGB color monitor 

е Hi-res graphics card add 

e Parallel printer port...... 3298 


Option C 
e Hard disk drive 
e Dual! hard disk controller 
30 МВ tor XT 40 MB For PC/XT/AT 


saa 5298 ава 5498 
inte] Math Coprocessors 


8087 *98 8087-2 *138 
8087-1 *198 80287-6 $178 
80287-8 $228 80287-10 5268 
80387-16 #438 80387-20 #728 


РС Mouse 
Mechanical Mouse w/software *58 
Mouse Systems serial 
Mouse Systems Buss......... 598 
Fastrap Trackball 


Place orders toll free! 
Continental U.S.A. 1-800-421-5500 
Inside California 1-800-262-1710 
Fax machine 1-213-675-2522 
All others 1-213-973-7707 


Prices at our eight store locations will be 

higher on some items. 

Caillornia 

Torrance. Santa Ana, Woodland Hills 
Kearny Mesa, Sunnyvale 
Texas 
Addison. Houston 
Georgia 
Smyrna 
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1200 Baud 

Deluxe Modem |... 
$68 

° Including free software 


е Hayes compatible ^ slot card 
e On-board speaker 


1200 baud external........... 598 
2400 baud % card internal ...5*148 
2400 baud external.......... 5168 


Complete kit with 


E 


controller 

20 MB PC/XT Kit............ $248 
20 MB Саға................. 5328 
40 MB for AT ............... 5398 
40 Mb PC/XT Kit............ 5498 
60 MB for AT ............... 3898 
80 MB for АТ............... 5998 
120 MB for AT............ 52298 
Mountain 40 МВ Tape....... 698 
360K Disk Drive 


Tandon TM100-2 full height 


for IBM PC or XT ........... $118 
12 MB for АТ................ $98 
5%" drive for PS/2........... 3268 


3'^" Disk Drive 
for your PC/XT/AT ........ 
Mounting kit for above 


EGA Package 


Hi-res EGA card 640x480....5128 
EGA monitor 640x350 ....... 5378 
NEC MultiSync П 640x560 ...5648 
RGB color monitor 640x240 .5258 
Thomson Ultra Scan 

monitor 800x560 ............ 5428 


We accept checks, credit cards or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. СА.. 
TX. & GA. residents add sales tax. Prices & 
availability subject to change without 
notice. Shipping & handling charges via 
UPS ground 50¢/Ib. UPS air *1.00/Ib. 
Minimum charge 53.00. 


Satisfaction Guaranteed. 


EPSON 24 Рїп 


$349 
LQ-500 
List Price 5499 


Letter Quality Printers 


EPSON"EO-850 5i durs ent Call 
EPSON Г0-1050............ Са!! 
EPSON LQ-2500 ............ Call 
EPSON 9 Pin 

5198 

LX-800 
Near Letter Quality Printers 
EPSON ЕХ-8бе ............. :298 
EPSON FX-286e ........... ‚ 448 
EPSON EX-800 ............. Call 


HP LaserJet ll 


$1798 
List Price *2595 

С HEWLETT 

PACKARD 

PDP 4 MB RAM card w/OK. .4198 
PDP 1MB RAM card........ $348 
PDP 2 МВ RAM сага ........ 5648 
РОР 4 МВ RAM card...... 51148 
Extra Toner Cartridge ........ 598 


Laser Printer 


$998* 
‘Interface required 
e 300 x 300 DPI 
e 8 pages per minute 
e HP compatible* 
e Standard or legal size 


HP LaserJet* interface" ..... 3198 
1.5 MB RAM card ........... 5198 
Toner cartridge .............. 558 
Special package price..... 31298 


No Slot Clock Ұ>А 48 


MICROSOFT. 
MS-DOS 3.21......... 598 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, California 90251-5046 
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IC’s, Parts, Components...Shipped Fast! 


West Coast's Largest Selection...Call for More 


7400 SERIES 
7400 


5189 7474 .. $35 74157 565 
? 19 7475 ... 35 74158 . 6 1 9 с ds 23 ced > 
2 " 7 16 45. 35 MIA 55 59 қа 29 С04612 
...ргісей in sets of 9| ix 5:5. Bun. в $ : E ae 
„ӨК САЦ Ж ЛШ ул [ze оош дш 2 бер 
e 64K/150ns CALL EM. = n 35 74189 293 29 55 149 CD4538 895 
e 256K/ 100ns CALL| ао xm ви ж 2 5 19 Call Us For Morel! 
e 256K /120л5 GALL 7426 25 74125, . 45 74198... 155 
©256K/150ns САЦ xe mB мВ in 
175 
и эму йи м CO-PROCESSORS \20/30 W SIMM RAM MODULES 
4 * A 8087 (5 МН: $105 80287 '0|10MHz; 365 
я2. 30 413 - 65 2967 М a8; 2/8 MHz) 160 V205iS МНА $955 TH 64K х 9(150ns) САШ 
MG. їз 120 ию 50 028715 MH?) — 185 420.818 Мни 1295 ч 
кыы, im ES SE ш Б ТЕН vosen VA 25 2500 012005) CALL 
4164720005 95 41256/120п5 "3 740 CHIPS ~ |Mb х 9(120ns) 
sinde Eee AS ncm szans vs ac sa LIEEDZDLINEEHENNNO PAIR 256K x 112005) CALL 
4164/PIN ONE 2.78 4128/150ns 419 ңды 25 246174 09 746906. 119 ae aa Fi iE E 1Mb x 8(120ns) CALL 
4416/200n5 3.79 8118/4517 -150ns. 1.19 7408 a» 146175 $6 74912” &95 а | — 
тие 419 MEGA 2285 faci... 38 мел 1з MZ 1% ит 9% 256 ое 18 AT 
$454 112005 848 TMS 41511153013 898 74014 , 49 740230. 169 740923 2% 276 . 485 8741 2485 
STATIC RAMS 7C3 . 5оны . 160 C900 489 27161 595 8742 2495 ЮЫН: ом ойын; $225 БН: 5255 
ми 119 4032.20 189 MCS? м FCIS 595 8748 ИЕ. са лс OD MEER, 24 
2108 P4 irs | $98 6115/1205 523% TM527 16-450ns 8:49 1993 эдшутсын/ 225 GAM: 2% жалын, 22% 
2101/460п5 1.79 6116.Р/19да5в 245 Partial Listing Only!!! ee ens бы ТИ б талын 2520ш 25 200: 24 
шиша 200 LPs 4% | Call us for components... T 7 1985 зын: 759800 28 2 мым 25 
21142 1.19 6264715075 695 59765 1935 IGM; 275 OOM? 225 BO: 25 
2114L/2 199 582258/120nsz ` 395 68701 24 95 4 Мы: 225 ПОМ: 225 48 мн: 225 
6116/1505 245 67256/ 100ns - 495 БЕЛДЕР 19 95 алам; 25 10004844 225 ОКН 1 
781.500 . $19 7315125 $45 7415241 599 27054-45555 895 ?BIB-EE 745 500Мн; 22 
дыр. 19 74,5106 — 49 74LS242 99 27128-250ns 595 2864-ЕЕ 1995 
145057 19 215139 45 7451 94 OSCILLATORS 
7AHCTOO 525 ТАНСТ16! 565 ТАНСТ54051 99 74,504 8 7415139 45 7454 з — FRO SERIES 
НСТ 25 ТАНС(Т183 65 74HCTS541 189 74150 19 7415153 54 7415245 93 (амын; $5'06'0M; 550 MOM; 5ч 
нет 25 74HCT164 65 MHCTS63 299 41508 19 7415154 129 74,5257 69 280СРЏ $349 220ASID/O $495 !802Ын, ST EMM: 550 ушн; 55 
74HCTO8 25 74HCTI7S 65 /4НСТ564 299 141508 19 7415157 40 74,5258 69 7ЖКІС 149 280ASIO 1 435 200: — 5:0500H, 550 Ойын 550 
7АНСТІ0 25 TAHCT24Q 129 74HCT573 199 741510 19 12415159 40 415259 939 ZBODART 449 TAND? 495 247%; $5509004M; 550 aw 5% 
CEEOEE JENI NITE EI MEI 1| 
74,52 4151 49 7415 1 T 
74НСТ138 50 74НСТ245 129 74HCT546 299 7,50 25 2415154 49 145902 179 — 280ACTC 199 7808CTC 399 10€; зы O00MH; 550 ми: 5% 
74НСТ157 65 74HCT257 65 ;4HCIS63 299 7450. 28 MLSS 49 7418365 59 ЖАРИ 199 220870 309 Че SS ОА 530 иши: 5ш 
ТАНСТ 0 65 74НСТ259 110 74HCTSS 299 a 99 Жы 99 ii. т ы deni коө зш можу 33 
LINEAR ил ba slm » EE OLAR PROMS PALS EEEE asa ia 
7457/5 . 35 71505 49 745373 
CAXEE $119 LMS66 510 мю — 45 
7458 35 7415189 395 74524 99 805126 129 745287 199 
САЗО 119 (MX) 75 LM3909 15 мо 197450 40 45903 9 — 805129 199 745288 (9 CONNECTORS 
Ср нама 0 1м LM засаб, 2871501! 49 745604 189 825197 299 749471 4@ GOPIN ST IPC'XT) $195 SOPIN Wd 
MN тш юшин 27 щй ущш 49 г4569 NEML NEM ST iape РИ MEN AM AA 
LFI 199 (Ма? 60 impe ол 2458 4% Le 49 - = 825191 i PAL 16L8 499 
ы бшшш ашп EE NE 6 M EXTENDER CARDS 
4161 4L 1 APPLE 51485 IBM PC 52495 
LUSIT 2% ure тя Lect Е 74F SERIES 95 5100 2495 ІВМ AT 3 85 
мот 1 125 үм; 2 8035/39 295 8216 1% p 
[M318 115 LMIZA 135 LNTSEE. 258) ИНО $ 35 АҒ. $59 47243 $129 PROTO CARD 
LTI 95 LMI372 225 (МТ + ТАНО2 35 74F157.. 59 74F244 129 RÀ 28 IANS 1% - 
LMGOUT-XX AD LMMONLB 250 147063 2% ии ? ES S Le + E 8087 750 8050 695 Bes "m BEAT MES 
RMX 135 (мз 40 1785 6% 7 | 
LEIK 45 Ца 60 (мно 69$ NF.. % НАМ 59 АҒА. T9 —A jn i т - 
цан 5 1ш юш 35 М 5 МН 8 ЕЮ 29 қына ы FE ПІР SWITCH 
LSO? +19 (1650р 250 МС 16 7 : 3 
шап 110 Lux) 5 uCu 2@ ЕР. 35 TAPUS, 6 МИ 18 BORO EMG) 1996 22590 288 2POSTON Жан 38 
LUH 249 LM225 375 MOWO 7% МАЯ .. 49 ДЕП, 199 742379 199 96.8 aM) 3495 872/755 i275 —3POSTION 69 9POSIION 29 
(мк абамлы 19 м0 69 74F/4.. — 49 47199. 29 РЗ 299 єн; 52500 8275 2495 4 POSTION 69 10 POSTION 20 
Tuc me IM ый MONS e ein E ee 5 Е T^ 8202 1195 8279 495 5 POSTION 79 12 POSTION 113 
LMHOT-XX L 1 f , ; 8203 1495 8284 495 6 POSTION 79 
LMOMÓK-XX 3 35 1 119 L 199 ТАҒІЗ 48 74F24! 120 МЕМ 2% 
FT NI ИШЕ SERIE ECONO ZIFS E 
i M375 169 14297 Із паны 59 68000 SERIES 
(ы % Маб 119 ПО 16 IC SOCKETS 69000/8MHz $1235 BB020/16MHz 524995 16 PINZI $350 40 PINZIF $6 35 
(мв 5 199 Thon 79 SOLDERTAIL нл — 59 2?PINW/W!29  — 68010/BMHz 1995 БИЗ. 49 és PINZIF 395 BAPNAF 39^ 
"E NE EP PC EUER MEME ЕАН TEXTOOL ZIFS 
! i РОМЫН: 14995 17 1 
LMS ж LM3140 35 UNAS 119 РМР 12 HR22S8 T 69 AQ0PINW/W 199 ы Е $45) 40 PINZIE 5995 
LMS56 — 45 103160 195 (АНА 17 18PNL:P 16 HROMSIT 99 MI RES W/W geri 522 
1 МЫЗ Ey 1М3161 — 195 ULMOUA 199 Жр? 20 HR28S!T 119 HRBW/W $79 895 
CET AE NE NI RERUM | 
М2 IC TEST CLIPS 
ur амы Nene ІС TEST CLIPS | | 
| ADPINL/P 29 BPINW/W 559 HR2QW,W 1 59 9% S&P 19 35 
74HC SERIES A48PINL/P 99 14PINW/W 59 HR22W!W 179 = tba E 
7AHCOO $25 MHC! $50 74HC174 $65 БАРМ/Р 248 15PINW/W 09 HR24W/W 199 1295 68 PLCC 53 95 
эн — 25 74MCIX 50 МНСП5 85 MAES 1BPINW/W 99 HR2BW/W 229 
UHE 2 74HC 133 9 нй 129 НЯ85:/7 $39 20PINW/W119 HMRAQW/W 3 49 (СС SOCKETS 
7 25 T4HCi39 55 74НС245 129 
HCIO 25 1440148 Б АНС} 65 i 
НСІ 25 ТАНС151 65 74HCI79 1328 ІС OGHITIO 16450 - 36 BIT 
TAMCIA 2 14НС153 65 7AMC374 129 VOICE REG О os SART $1695 «41 F - y 
7 25 АНСЫ 375 74HC4020 99 YAMAHA DXY ЖЕЛ! | 1976 Th N t 
єк ee ЖУ Ж "Top тош a. 
: ЕЙ TOP Com Supplier 
ee, E M IUD P е0 on SPEECH CHIP 996 56. CLOCK 8.95 Б 0 puter upp fer 


* Advanced Computer Products. Inc. 


Mall Order: Р.О. Box 17329 Irvine. СА 92713 


Retail: 1310-B Е. Edinger, Santa Апа. СА 92705 Order by Phone! 
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for Fast Service 


NEW PHONE FOR ALL USA 


800-FONE ACP | “2% 


800-366-3227 е 714-558-8813 


а Мо Surcharge М4 VISA or Maslercard. 
» Voume purchaning ngreementa available, 
е Огдати subject lo дұшар Ші. + Supply Өтей o^ certain teme 


OUR POLICY 
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АСР” Break thru Prices! 


Since 1976...The Nations TOP Computer Supplier 


ACP IBM COMPATIBLE 
VIDEO & 1/0 CARDS - - 23861! wen 
{хатим Card wi2s.p, Ti Шеп НГС f сад о Re Etharnal cad ка 
Monograptus ынны MA hal 4 n : z - , CALL L I Eimer 17 сага. ме 
уре! EE col 58 MINISCRIBE o a WEETERN DIGITAL 
=» Genoa LSl;half .,. 149 ! . Se - fu À Network lor aus Inao $800 ach 
ot | with Ж = prs | CALL mac. ЖЕР үр aaa Starter Kat m 
XI/AT gare pori adi adapters + PLUS DEVEL ` Desa fire ТТТ ^ 0. 7 175 
ATAT дагайн port adapter ,,, 29 Hardcarrd 20 w/20 Mh кыр her CardPlus SPECIAL 
ы! зегші регі adapter . ... 29 Haidcard àD wa) Mb гі» к 
Sinpak сопран: | 39 seagate MEMORY 
Тфу hard соток 0098 SIS OM мосом 5220 CALL FOR MARKET PRICE 
Me Pad à AT CARDS STAA JOMO wiWDronr ROLL 419 GAM! Hee CALL 
IMD Laseriet ғат cart — Sz» 51251 ЮМО wicoot ims) 47% бк! 1и. CALL Laserjet || LL 
PSrg Мин 110 eh 8175121 ФМО [28i . 4” Ma. Уй CALL Sani De це! СА 
PS/? Порру сәлігейт ТАМЫ БФ 514638 (40ngt rH ope! len, BI Scanjet безе CALL 
XI/AT Programme — 12$ 5149605 126 sake’ 70 эрк! NOn CALL E 
АТ 25М0 iam wid serial... TÉ — МЕБТЕЯМ DIGITAL TMb Chop Wors fa CALL ПИ 
AT Multa O wd gariat 10$ Fdecard 20 ФОМЫ а-ы ccd 3249 s ы/% 4. Proprintes x2t 0 P ы 
Ассаи! 2% ha 49 Filacard XO CEMD 2300 с САМ шы аш 
MOTHERBOARDS PRX lead for 02 САЦ [MODEMS e 
X1 Torbo w/4 77 OAH? 12 WAZ АТ Heppy hard me" Aot gp 8 ey or a o NON TOD [wit] wisoltware sate! на Ра хі ges 20 
AT Molten board Бі НӘН; за МИ 51506 for 78 a kk ea ELT La ТОО (елі) wi Software Um C. 799 00 
aar "S NXQ-27X ALL cont Tor XI ы 2400 (int, wre satwa e 49 оар? pt 
рено Ош BACK-UP DEVICES i= е ғ кї оо 
алі Ринит 29% АРНА MICRO Smarimodem 24000 jini $428 L^ К on 9 
Ady гә PSI? CALL VCR tape backup саға ny Smarknodem 24008 lex) ыт 
Bixpakplus ‘SAK 24048 ë IOMEGA BERNOULLIS MIGENT аита 
А pes DEM Dual S's sen — we nc teria yr AM "M Mn 
G кй cs oe - 008 Prodan ean sie! su Они и 
р А (ваму 5225 ОПА. драсна Ws AONO КСРО МО М4 “ 
Genoa УСА 119 jn vt ar witha гарж ити 2109 Year Limitad Warranty м Lp m wiki MP ae ТЕ? cps n 
ХІ 2085 (nri tar 27 345 1 hor n* Si quare із к nd Specials! Төх!) ris 4 — 128 cps : м 
Et irs. ad wispitw are 11100 T^5AT ЖАҒЫ «nti ter AT .. 355 ч Dn 1 2490 "d Drive Amber Mono 5 tem $1088. Ше Желі) ти 1906, cm у CALL 
H TALLGRASS TECHNOLOGIES E Western Digital KIFO Cati Mono w/a0Mb Бтз 134% - ЕК 
alr card/ s A -L n i" s. i пі E Д чри v — bt — S 1540. EGA Besi Buy ge BOA) 24 put амы 
incolar card Мені... жа ҰЮ X! MOMS tape tint) CALL d Hardware Rese Sch EGA Colo Sm 1200. of дг жыл SB OAL on кәс 5-4 
INTEL ht ира ап бісіз EGA wi 2р pen piua biati $ Sk ЖҮЙДІ 4 (ял 5/2 Diep 9% 
STE сте ме EARE BONES — в мн: ЕП Keyboard (01 Keys} EGA иы Bins ч tm 5494 ЗК SAT 8 ora TIZ col 
Inboard WIAT rauca ҡм ХІ TURBO 2 Documenta EGA wn OMb 2708. Зерне EGA Сонй в LI. tps 
re taps i- 356 ГНН SA dente . 
rene ^u flt ih a 
TEL тин iun ADVANCED $ ауыз MONITORS аи Е 1" 
Boe? ¢ поз 3586/20 + Tb RAM m PISISX Mew? Super Hires 99 
г. ii . из w WU Hard Video MA amber топо © $128 барған T7. Hi-volumg taper CALL 
BD g Шы --. Flappy Controli AWA amber 3m «шіт 14Ё PLOTTERS 
7.8 DL ' — A5 в Award 8105 280 mana DEBERE ba | i 
ДЫ | om ADVANGED $ | » Serial Pari текте С " dive CALL HOUSTON INSTRUMENT 
ASAT. Ж in 386/16 ны... вы MONITOR DMP 41 or 42 12799 оо 
ORCHID ооа = T selon БОЗ 17. mona oo um DMP Stu Š 3060.00 
color вла 827 2419.00 
Пу tata ro ET | ЫГА. NEW PRODUCT OF THE MONTH! ВЕ "E Бе 4399.00 
Designer WGA board ... РЕС №! IGOR ОП. Mona. ORCHID TECHNOLOGY ÜESIENER УСА BOARD Yes 11. hist has ЕН 15" Mises 10248 1388 BOLANG 
? ЕПС 255K om,” ІЛЕ wie Mas arid Trudy des work wall 7 aud india Maanavoxr Dey BOO bon AB ЫИ юа. 
Anl mich 480 EGA sare — {147 = gu PN позе Молу comp) ta ОХУ 10 um. 
equipe Ы PEDIR SO som MEME $319 MEE ACCESSORIES 
nct E À. Praxync ж wimouss eH Premium 26 up io HOM CALL TM = = yec де ”%- dr d nd Ез 
i ; power dreda 
erai Прі ала ОК MB ратып ооо ыз GALL БЕТ eT aL urine ыыт ало Re РОЯ stand aloo 3 
CALI ata фоно module ago 
Hd ue ESA (BD а fl Mad 20 CALL BAREBONES Graphics Board ( те KENSINGTON 
УБА Deskpio 296 Мос 20 — .. GALL $ SAMSUNG/LTI MONITOR Masia риса powm cit. .. $96 
Portable 386 Mod 4£ "бал ОНИП мініс йз Қамыт 
АСР KEYBOARDS Dearne А БА . GALL Mi/CNE/KE/ Регару ЛК a non ане tur CATS ars МИСАО ACCESSORIES 
ЮЫП [кру XT/AT pwerchaba 660 HYUNDAI W nonglae color БАТЫ МЮ 3174" Ясор Duke  . , 828 
506! Wiikey ХТҒАТ switchable 7% (hskiess Woirkslat-or Novi CALG CLOSEOUTS іл Waman Gosh rnm 22 
NEYTRONICE Hyundai X] w/20M „+ CALL 5 ee == 4 Eid ба color ш/Ту зата CAT наф, тд; n 
KEN! ЖИ key AT гурап ggg Hyundai 286 Мам". CALL Sort tear PC. киң үз Mose 496% тарт Заливе (x7) era View n2 x W) be 
fiure H кеуі 149 — NEC key X Touran ee Procter тыта) Preiser B ubican comp) 819 Underdesk NB drawer " 
KAENA 101 pad ws oe El nace LCD CALL P ME T ЫЖ а: ор 79 FI ap yid D no 
pwe "тате Perlami 20 yea! CALL e aaa phca ұла | 
Й із Power mat 1 Model 20. CALL лае! er anes 12-4 wr Emina y^ 21% Head Chana Аны "01 
MICROSOFT Power hale pan CALL =] E =y d E Қуа E . 
Bs mouse ні аул С 5% илл LAPTOPS i ROB П | PERFECT COMPUTERCARE км 18.96 
wi Windows итэ [PRINT BUFFERS | 
бачат? 3 wipasnt 109 ао ирер! 1220 FLIP N FILE SALE PRINT BUFFERS 
MEC Т ж. M CALL pe Greaastntu SAVE 6097 | Рае: Slant һы NC 100 25655 грал еї! 3149.07 
РЕ Шы» 27 110) 5 әз 5u Duk Straps Ros 1.88 
Жы" е TX TE атыз PHF Masi (100 5 « 1648 FYE Mos а; x5. BM Ray -0-Vac 5 Yr. SWITCH BDXES 
FU on —G—— И bon 214/2995 Fare Sound boym , 4888 GW Disk Has sel 5 curs) 7,6 AT hase Battery NCW Par to Ser Cone — OO 
T3200: T5100 CALL Par П паа Md 2 1495 Fon Sort ыша 015: 1.6 NCW? Sar lo Par Cony 66.00 
ER аиан 309 MC205 Swich Bos Э5Ж-АН м 
ішігін remele 169 Calor Disks NC20! Swich Boa 2525А4 2898 | 


Bullala 5х Muit-Conntc! — 489.95 | 


POWER PROTECTION 


FRIPPLITE МАЯ 4 


DISKETTE PRICE BREAK THRU! б 0500 
я | Hu P М al 10 


BULK 5'4" 
DISKETTES 


10° 


| FLOPPY ISK DRIVES 


sow? 
31/27 Floppy Disk wi hil aie 


[ ur 
TEAC А TIS 3M DATA inom шм Su pes i 
йа; - IPPL КТ: 

ловна Pd =o is CA RTRIDG ES B outar Surge Suppressor 80 
БОЗ j uT я! 1129 b Lima Conditioner gurau м 
НОСА пк, ki qu wer aa =: Баскип Рег б 1 
NOME wi AT gray Т] 0$00 100 г; Backug Pawe eh ӘЛЕН r^ 
NDOBOE-5 12М АР нан 119 Oty. M" wer 

Таһа MT 1 m New 14% kup Pwt Su 


ACP’s Computer Software Department... You Tm 


ERCSETALK соны 
Quasi iv 388 


BORLANÜ 
Тұғыр "uro 20 


55. BYMANTEC 

Papeete |6) ав Мы из 125. омж ры Пал ны т 11%. | 
Марата ible! HE = Windows Ж 128 Гоф Deuba Footer 12 SE КАЕ a заб (солы Mary iy 1D а ОА: о ма ер Ж. it мы 
тангым (Mae | CALL ‘Windows 703 ER шы с! 10 58. 10 ag — Famosi М. TRAVELING SORT WARE Јане Poet 2 01 rr 
ALPHA SOFTWARE. РЕ Баса. НІ. ТГ h PL ацлата gac LAP ‚ЖК 20 Ms КТАП» 
Құт ъъ 30 B a& Мин Martian 3488 Sel 15 ЕТТЕН prs. Ему Payroll HS — TURMER HiL” Volkert Dre Pos їй МӘ 
Alpha Keymorks 11 17% Pocito 328. биғат) КЕ лен Mamas DAC Fary Accounting зз 715 Ма үҮсізитіе 110 м 
AMERICAN BMALL вони С өчү те” 299 Tura C 1D BF. uiuos TH 3& Окта ЯЕМАМСН" Mote и Pus M мса 
có " Quick 44 Та. `В М ,от Gam Digo Pet? 0 на — Amd 12 M амы Tow May 10 {4% 
терып 825 gia — "ord 148. Re E UR “ cube БЕ. ее 20 pit. Desktop Popham 0 745 Cato sioe богате мо MICROPRO 
AMA: NORTON Она Odum rer 30 4 — ERECUTIVE EYSTEM* АРА 
Рэ каз 11 не Соте ы. Graphies by 1 131 ohne "t П кї? ESADA Load M : a" 
Pardo: 79 Fe шр a a 42 BOFTWARE PUSLIÉHONG FUNK ANE Мыта Publ ah CALL саба 
ASHTONM TATE Harvard (i др] 21 їз Dóna)? 42 — WORDPERFECT 
glaze [8 Piws 17 нта — PAPERBACK SOFTIMUAM COMPUSBAYE eg nb м тй 2 “у cau, Кынжы ‚ 
моей 1 ма окто 4-1 кеш м ee 32% seme nROARD Ұлын (лгагет 10 ы Шынү!! . м 
Малин Ache pe ape ci т 

== ne pe аЬ 10 wu eee сата ат ME зек STHOENERATION Се |. SPECIALIN 


farm 1127.95 


а $25 00 Мігімніт Mall Order. | 
s Na Surcharge for ИВА m Mastercard. | 
* Volume purchasing 
+ Orders ішігі ta in 


э АСР AHE 510ге pricing may very. Mot responathis (or poa. | 
a Liked шығалбай and ойм conditions Миу. 
М tor Gillas, Sara, Tadd, Ma. Mark. Suave. Bui 


MAY 1988 * BYTE 355 


FOR MAIL ORDER ONLY 


800-FONE-ACP 


* Advanced Computer Products, Inc. 


Mall Order: P.O. Box 17329 Irvine. СА 8273 for Fast Service 
| Рехан: 1310-B E. Edinger. Sania Апа, СА 02705 Order by Phone! 


Баай Store and Customer Service 
Call 714-558-8813 


Circle 10 on Reader Service Card 


JDR Місгоаемсе 


Complete customer satisfaction...superior service...friendly, knowledgeable personnel 
quality merchandise... providing the best values in leading edge technology. 


741600 


74145112 
7415322 
7415723 
7415124 
7615125 
7415126 
7415132 
7415113 
7415135 
2415938 
2418139 
7415145 
7415147 
7415148 
7445151 
7415753 
7415154 
7415155 
7415156 
7415157 
7415158 
7415160 
7415161 


STATIC RAMS 


|460ғш! 

(45.008) 

(200ne LOW POWER) 
1700} 

(200rea (CMOS) 
(150mm СМЮОВЗ) 
(200r (CMOS LP) 
{t$One (CMOS (ЕРІ 
11 20-е НС МО $ ИЕР] 
(1530ra C MO STILL? 
(1320nait(CMOSHLPm 
{160 па) (СМОЗНЕР! 
(120m CMOSuLP) 
(10OO0ne | Cems) EPI 


жж HIGH-TECH x x 


ЗО5РАН WITH BASIC 
$3495 


* SINGLE CHIP MICRO-CONTROLLER WITH BASIC IN НОМ 

* BUILT-IN SERIAL PORT, THREE 16 BIT TIMERS. FIVE 
INTERRUPTS AND 258 BYTES OF RAM 

* REQUIRES VERY FEW PARTS TO BUILD AND EASY-TO- 
PROGRAM CONTROLLER 

* BASIC INTERPRETER 15 OPTIMIZEO FOR CONTROL 


7445241 
7413242 
7415243 
7415244 
1415245 
7415251 
7418253 
7415257 
7415456 
7415259 
7415260 
7415266 
7446273 
7415279 
7415280 
7415283 
7415290 
7405293 
74152455 
7415322 
7415323 
74L3365 
7415367 


741500 
741501 
741502 
741641 
741504 
741505 
741508 
781404 
291510 
та541 
744512 
741513 
741514 
741515 
741520 
741521 
7415217 
741527 
Tà4 528 
ТЕАТ!) 
744532 
741513 
741512 


2112 
2114 
| 21'44.2 
TRA 2016-100 
НІМ61 16-4 
НІМ61163 
Наб 1I6LP 4 
HA TTELP- 3 
HAMM ВЕР. 2 
HME2S6ALP 15 
"niA26ALP 12 
HNa32504 P-15 3276828 
HMHMJZSELP.12 3276828 
HMAJ2S8LP 10 2776858 


DYNAMIC RAMS 


bM d pRRI- оа но tet М) 
РЕГ 


4116-2750 
4116-200 
4116-150 
4116-120 
ляра 


ыы we 


4164.150 
4164-120 
REC GOES 


8031 
B015 


3 95 
1 49 
1.35 


24153238 
7451542 
744547 


7416162 
7415163 
7415164 


7415358 
7405373 
7446374 


754154 
£164-REFRE SH 


744548 
741551 
741373 
754574 
7415 75 
744575 
744583 
74.545 
744584 
744590 
744332 
741533 
741535 
7418107 
| 7405109 


7415165 
7414166 
7415169 
7415373 
7445174 
7415175 
7415191 
7415192 
7845193 
7445154 
7415195 
7415196 
7415197 
7415221 
7415240 


7415375 
7415277 
7415390 
7415391 
74135479 
7415574 
7415640 
7418645 
7415870 
7415682 
74.5688 
7445782 2 
25132521 
281521 
261522 


B ram = = М = 


8039 
ВОБЗАН ВАБК 34 95 
5080 2 49 


(19076 ЧМ 1 REFHE SH) 
(19 Orve) 
(1%0еш!) 
11902} 
11500681 
120m] 
1*00nal 
{100m CMOS} 
11 Z0ns) 
(100na«! 


EI 


ТІТТЕТТІРІТІТІГІТІІІ 


НМ81256-100 28214421 
1 MB-120 104857621 
1 MB-100 104857621 


EPROMS 


102428 8 (45002)025V) 

204848 (450ғыҢ25М! 
(350naH25v) 
(450n1125V) 
(4%0ған25МУ) 
(250naj(21V1 
(200na)(21v) 
(2850na412 5У CMOS) 
(450ns412 54) 
(250naH12 GV) 
(200na)/12 SV) 
(250ееҢ21УҢ24 РІМ) 1 
(2$0na112 6%) 
(2501112.5V CMOS) 
i250na1112.9V) 
(290ns1112 SV) 
(2860cm 12 6У CMOS) 
zn V: Program Voltage 


РУР ЕТЕР 
е - A m QR eo bel М) А чё di 
5725247059955%0 


- 


MATH COPROCESSORS 


8087 5MHa 599.95 
8087-2 B MHz 9153.35 
8087-1 10 MHz 5229.95 
80287 6 MHz $179.95 
80287-8 SMH: 624995 
80287-10 10 MHz 3309.95 
80387-16 16 МН. 3499 95 
80387-20 20 МН: 3799.95 


ң 


- ada ыш 
548854 


Е 


ынтыма 
95549759254 


к 


EI ый д a mh a 


555495 
35559 


ча RJ be 


РОСТ 


DISK 
CONTROLLERS 


BOGS to 
zpesd up PC 10-40% 


РР" 


- ча =з ы 
-iiti ы Jb oe or oe 


йт шл элй „а 
44425354 9 
aad 


тамы ; 
99292029 


UPUDT6S 
| MEHSH76 
қанай?;? 
1691 
2147 
9216 


TN 


. 250 75477 
UARTS H-TO-5 CAN, К.ТО-3. T. TO-220 
AS 1013 
AY3- 1015 
TH1607 
4651 
IM6407 
Ім64сз 
14565250 
N&16450 


5 
ЕЕ ЕЕ 


ВП RATE 
GENERATORS 


WC 14451 9 95 
BR1941 ao 
4702 5 95 
сома 116 8 95 


11333444: 


INTERSIL 


ICL 7106 
ІСі7107 
ICL 7660 
соза 
СМ7207А 
см7208 


-ELIILULTH-TId- BL Ei 


11949-44444 - ча 35 ый ча e né af «б nó «b өй «б aô a «б «б «б có mb =й þh} hp 


PLELIDCUPPRRPLRLIGA DLP 


М М s ca cm ca 00 LOL & һу ш м): 
232222222292422222 


SOBANS 


НЕННЕ 


74МС151 


БЕН 


JOR Microdevices and the JOR Microdevices lago are registered trademarks ої JOR Microdevices. ІВМ. АТ, Р5:2 ага trademarks of International Business Machines. 
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CAPACITORS BYPASS CAPACITORS ay SOLDER STATION ‘ay WIREWRAP 
TANTALUM 401,4 CERAMIC DISC 100 35 00 nir ne 
12 10» 35V 01,4 MONOLITHIC 100 210.00 №0 ` ADJUSTABLE HEAT PROTOTYPE CARDS 
Ну 42 22 334 1 „I CERAMIC DISC 100 s6 50 Ele 4 РЯ-4 EPOXY GLASS LAMINATE 
Y А MONOLITHIC 100 61250 - QUICK HEATING DOLD-PLATED EDGE-CARD FINGERS 
& RECOVERY | SILA SCREENED LEGENDS 
25 PIN 0-SUB ` AANGE 200- зоо ыы 


п Ry. CHANGERS $49.95 
59v $7.95 


' EXTENDER CARDS 


01,8 30V 14 14 50у E 
047,7 50У 1$ 474 SOV м, | FOR IBM 


ELECTROLYTIC MEN =хт.вовв +2995 


EMI FILTER EXT-80286 51995 


LINE CORDS | JDA-PRI2 $69.95 (BM-PRI 


527. 
2 тә 32 GIT PROTOTYPE CARD WITH -EV AND GROUND PLANE 


3 conductos 99С JOR-PRIE 849.95 IBM-PR2 225.95 | 


- i 16 Т WITH: о AS ABOVE WITH OE COOING LAYOUT 
2 conductor ту” lamais anchet | | DECODING CIACUITAY | 


0149 | d. | JDR-PRAT&- 215 96 


PARTA KIT FOR ABOVE 
EXTENDED CONNECTORS aad NAT 
VOLTAGE 5 HÜORTINE — FOR VIDEO APPLICATIONS JOA-PRIO зм” 
3 RESISTOR REGULATORS р" 16 БІЛ WITH DECODING LAYOUT 
7 RESISTOR BLOCKS ~ JDR.PA10-PK 812 95 
8 RESISTOR 28128 139 5191.00 | PARTE KIT FOR ABOVE 
15 RESISTOR ° 
7 RESISTOR 
33 RESISTOR 


| 38 PIN CENTRONICS WHY THOUSANDS CHOOSE JOR лы, 
IOCENIG RIBBON CABLE 395 6 а DLUALITY MERCHANDISE ‘asa ANE 


CEN. SOLDEA CUP 185 COMPETITIVE PRICES 630 TIE POINTS 
IDCENJ8 F RIBBON CABLE 495 MOST ORDERS SHIPPED IN 24 HOURS 40 ТЕ NIE 
186 BELLI FRIENDLY, KNDWLEDGEAHLE STAFF 4390 TIE POINTS 
DOM — i 30-DAY MONEY BACK GUARANTEE қ 3220 TIE POINTS 
EDBECARD TOLL FREE TECHNICAL SUPPORT 
CONNECTORS Si, EXCELLENT CUSTOMER SERVICE PAGE WIRE WRAP WIRE 


125 
= CALL FOR араш ASSORTMENT, 
EFE VOLUME QUOTES ее 


Pes. 3 07. 3 6". 4.07 


SPOOLS 
PECTRONICS CORPORATIO 100 јат ыы 28D feet 87.25 


611.25 1000 feet 411.88 


| EPROM ERASERS Те 
Please spacily color 
СЕЛЕ [10 | 20 | 26 | 34 | 40 | £O | Blue. Black. Yellow or Hed 


SOLDER HEADER Нака |42 (129 [1.68 220 [258 | моды |r Сыр 1 manure | Una 
MIGHT ANGLE EOLDER HEADER — | МӘНкеВИЯ | -55 |1.35 | 1.76 |231 |272 (329 | mem [Capacity iW Cov) | Cost 
[_WIREWRAPHEADER — — |ToHxew — [V6 [298 [3.04 «so [529 [602 Ш РЕ 30 [wo | 9 f o СЕ m 
RIGHT ANGLE WIREWRAP HEADER | IDHaxwh |208 |328 [4.22 |4 ав [ава [7.36 | ЧЕЛИН vES hs ет eg 
RIBBON HEADER SOCKET _ | Юз» _ | аз | 58 | 95 [123 [1.49 [168 | + SLIPS OVER WARE WRAP PNE 
REDON HEADER OMen — [| — ]5.50 [6.25 [7 00 [7.50 [850 | р ло EENS ON 
RUBON EDGE CARD Ом — | 8 [1.25 |1.3& | 1 75 |2.05 |2.45 | 
10 QALY RIBBON CABLE (eco BDATARASE 


FOA ORDERING INS TALC TIONS SEE D-SUBMINIATURE CONNECTORS. BELOW ‚ ERASES 2 EPROMS IN 10 MINUTES 


+ VERY COMPACT, MO ORAWER 
* THIM METAL SHUTTER PREVENTS 


D-SUBMINIATURE CONNECTORS UV LIGHT FROM ESCAPING 


$34.95 — ur 


- 


ыы 
52322333238 


IDWRAP 40 
PLEASE ORDER BY "— 
PACKAGES (PCK. OF| 


LIGHT EMITTING DIODES 
LED DISPLAYS 


FND 2571259) COM CATHODE 342" 

FNO 50015031 com CATHODE s 

FND 5071510 ОМ А! Е T 
ORDERING INSTRUCTIONS. МАМ. 72 COM ANODE 3- 9 4 position 55 ponton 95 
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED «s OF THE ORDER BY PART COM CATHODE .37 : 3 position — . @ pomtion % 
NUMBER LISTED EXAMPLE А 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD ВЕ DBT5PR COM CATHODE 3” 4 6 position 10 position 1.29 


MOUNTING Н - тас 417 HEX W LOGIC 270: 105 
AROWARE DIFFUSED LEDs “SNAPABLE” HEADERS 
ІС SOCKETS/DIP CONNECTORS | MAMA ANY Bite EA то 
ALL WITH 1" CENTERS 


STRAIGHT LEAD a4 
RIGMT ANGLE LEAD 43 
2 STRAIGHT LEADS 249 
272RiGHT ANGLE LEADS 2.95 


ШЕТЕН” 


TERMS: MIFRMUM ORDER $10.00 FOR SHIPPING AND HANDLING INCLUDE $2 50 FOR UPS 
GROUND AND 5250 UPS Ath. ORDERS OVER t LB. AND FOREIGN ORDERS МАТ AE QUIAE 


JOR wp mm 110 KNOWLES DRIVE. LOS GATOS, CA 95030 ADDITIONAL SHIPPING CHARGES— PLEASE CONTACT THE SALES DEPARTMENT FOR THE 
. = a d = AMOUNT. СА RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
LOCAL (408) 866-6200 ГАХ (408) 378-8927 TELEX 171-110 TO CHANGE WITHOUT NOTICE. WE ASE NOT RESPONSIDLE FOR TYPOGRAPHICAL 
ERRORS. WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 


RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881  uauuracrungR act MERCHANDISE SUBJECT TO PRIOR SALE а FULL COPY OF OUR 
E HOURS: M—F 10-7 SAT. 9—5 SUN. 12-4 TERMS 15 AVAILABLE UPON REQUEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE 
Mcr erc curi 


ORDER TOLL FREE 800-538-5000 


COPYRIGHT 1988 JOR MICHODEVICES | CONTINENTAL US. AND CANADA 
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FOR ORDERING INS Tor iC Te Wy SEF D SUBMINIATURE CONNECTORS ABOVE 


JDR Microdevices: 


Complete customer satisfaction... superior service... friendly, knowledgeable personnel 
quality merchandise. .. providing the best values in leading edge technology. 


SAMSUNG 
MONOCHROME 
MONITOR 


129" 


е ВМ COMPATIBLE 
TTL INPUT 


DIABLO 
PRINTER 


8 12- NON-GLARE. 
| LOW DISTORTION 
AMBER SCREEN 
е 720 X 350 
LETTER QUALITY AT 20 CBS, 132 COLS эон 
а " 
в 10, 2. 15 PITCH & PROPORTIONAL SPACING е SWIVEL ВАЗЕ 
а SERIAL & PARALLEL INTERFACE 
a AUTO PAPER LOAD, FRICTION FEED | 
& FULL XEROX WARRANTY | | 
IT 8 TIME TO TRADE UP NOW THAT JOR GREAKS THE 
PRICE BARRIER ON 2400 BAUD MODEMS 
е AUTO DIAL ANSWER NEC MULTISYNC $599.95 


ә ORIGINAL ССА/ЕСА:РСА COMPATIBLE MONITOR 
8 AUTO FREQUENCY ADJUSTMENT 
8 RESOLUTION AS HIGH AS 800 X 560 


CASPER EGA $399.95 
№ 157521 85 KHz SCANNING FREQUENCIES 

е 640 X 200.350 RESOLUTION æ 31 MM DOT PITCH 

е 14^ BLACK MATRIX SCREEN & 16 COLORS 


CASPER RGB $279.95 
в COLOR GREEN AMBER SWITCH в 39MM DOT PITCH 

a 640 X 240 RESOLUTION a 14° NON-GLARE SCREEN 

8 RGB IBM COMPATIBLE е CABLE INCLUDED 


SAKATA 

MONOCHROME $69.95 | 
e IBM COMPATIBLE TTL INPUT 

e (2 NON GLARE SCREEN 

9 CABLE FOR IBM PC INCLUDED 


SS C пиғылы осты A | | 
MONITOR STANDS 


MODEL M$S-100 $12.95 
# TILTS AND SWIVELS 
е STURDY PLASTIC CONSTRUCTION 


ә SELF TEST ON POWER-UP 

т TOUCHTONE OR PULSE DIALING 

е HAYES & BELL SYSTEMS COMPATIBLE 

# FULL OR HALF DUPLEX 

8 MIRROR ІІ COMMUNICATIONS SOFTWARE INCLUDED 
MCT-241 


MCT-121 1200 BAUD 1/2 CARO 


EXTERNAL MDDEMS 


МСТ-12Е 1200 BAUD $ 99.95 
MCT-24E 2400 BAUD 


$ 69.95 


TET 
5 
PRINTER 1195 


AY LAST 


е 8 PAGES PER MINUTE # 300 DPI RESOLUTION! 
8 | YEAR WARRANTY e CHOICE OF EMULATION BOARDS 
MULTI-PRINTER EMULATION BOARD: 

EPSON ЕХ. 80 EMULATION—NOTHING ELSE REQUIRED 
ЮМ PC GRAPHICS PROPRINTER & DIABLO 810 
EMULATION REQUIRES ADDITIONAL FONT CARD 

НР LJ+ EMULATION BOARD: 

HP LASERJET EMULATION—3 RESIDENT FONTS а 

2 PITCHES ADDITIONAL FONT CARD AVAILABLE 


COMPUTER 


ATTRACTIVE, STUADY STEEL CASES FIT THE POPULAR 
BIZED MOTHERBOARDS ANO INCLUDE SPEAKERS 
FACEPLATES EXPANSION SLOTS FRONT PANEL 
KEYLOCKS, LED INDICATORS АМО ALL NECESSARY 
HARD'WARE 


CIE PM sg 318.93 E E S e BUILT IN SURGE 8 з. 
а 15 е i iN М 
EXTRA FONT CARDS тт Mercure кн: ман 


PFS FIRST PUBLISHER $99.95 


LOGITELH Ф 
MOUSE с^ ж 


$ 7а” 


PC MAGAZINE'S EDITORS CHOICE | 
ALL MODELS HAVE SERIAL SUPRPOPT (Cw COMA) 200 
ОР! RESOLUTION, LOTUS 1-2 3 SHELL SELF INSTALLING 


FTTIIIITTIITITSÉ bam СГ: 
тағы 


a aii 


= = LA E 


IBM 


XT STYLE FLIP-TOP $34.05 
ХТ STYLE SLIDE-TOP $39.95 


AT STYLE SLIDE-TOP $89.95 F p r Г SOFTWARE AND "POINT EDITOR’ 
JR. AT STYLE FLIP. TOP $149.95 COM fa) ГІ НІ Е SERIAL MOUSE W/PC PAINTBRUSH $99.95 
# INCLUDES 150 WATT POWER SUPPLY | BUS MOUSE W'PC PAINTBRUSH $99.95 


KEYBOARDS 
PULL OVE YEAR WARRANTY 
IBM ENHANCED STYLE LAYOUT $79.95 


& AUTOSENSE FOR XT OR AT COMPATIBLES 
& LED INDICATORS = AUTO REPEAT FEATURE 


POWER 
SUPPLIES к cunson но 
РОЯ IBM XT COMPATIBLE 359.96 ВМ AT STYLE LAYOUT $59.95 


ыза т SOFTWARE AUTOSENSE FOA ХТ ОН AT COMPATIBLES 
A, teer sd 2 LED INDICATORS # AUTO REPEAT FEATURE 


-BV.5A -tV БА : 
P5-135 MAXI-SWITCM MEYEDARDS 
PS-150 150W MODEL 369,96 EMHANCED STYLE LAYOUT $84.95 
а BTANDAFID ENHANCED KEYTROARO LAYOUT 
FOR ІВМ AT COMPATIBLE $69. & TACTILE FEEOBACK 
at 200 WATTS В LIGOHTEO NUM CAPS. AND SCROLL LOCK 
в „бу 22À, + 12V BA а NUMERI & CURSOR KEYPADS, t? ^F" KEYS 
- 5M GA. - t2V GA 
P$-200 


BUS MOUSE МРС PAINTBRUSH.CAD 


3.5" FLOPPY 
DISK DRIVE — 


OR 
1297 t 


9» ВЫ COMPATIBLE DRIVE ш AT AND XT VERSIONS ~ 
AVAILABLE. = FORMATS TO 720K. 05:00 UNDER DOS 32 
& MEDIA COMPATIBLE WITH PS 2 & LAPTOP MACHINES 
ш INCLUDES HARDWARE FOR MOUNTING IN 37 SLOT 
в QUIET OPERATION 

FDD-3.5X (FOR XT) 

ЕОО-3.5А (FOR AT) 


$149.95 


МАХ-6338 


МАХ-5060 MAXI-SWITCH, AT STYLE 154,95 
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Seagate 


WAS 2649 AN INCREDIBLE PRICE REQUCTIQN' SAVE 5150 
AND GET MORE MEGABYTES PER DOLLAR THAN EVER 
BEFORE THE 87-277 IS AN ALL DRIVE WITH А FAST 40 М5 
ACCESS TIME! 

BT-277 


WITH MCT-RLL CONTROLLER 
WITH MCT-AT.FH CONTROLLER 


5549.00 
$639.00 


li? HEIGHT DRIVES 


20 ма, 65 MS, ST-225 3225.00 
WITH MCT-HDC CONTROLLER 5269.04 
WITH MCT-ATFH CONTROLLER $339.04 


30 MB RLL, 65 №5, ST-238 $249.00 
WITH MCT-RLL CONTROLLER $299.00 
WITH MCT-ATFH-ALL CONTROLLER $389.00 


ға MB, 40 MS, ST-251 6929.00 
WITH MCT-HDC CONTROLLER $469.00 
WITH MCT-ATFH COMTROLLER $539.00 


FULL HEIGHT DRIVES 


30 MB, 40 MS, ST-4038 $559.00 
80 MB, 28 MS, ST-4096 $895.00 


INTERFACE CARDS FROM 
MODULAR CIRCUIT TECHNOLOGY 


DISPLAY ADAPTORS 


GRAPHICS CARD 6059.95 
TRUE HERCULES COMPATIBILITY SUPPOATS LOTUS 122 
е PARALLEL PRINTER PORT CONFIGURES A5 CPT1 ОВ 
LPT2 а USES YLSI CHIPS TO ENSURE RELIABILITY 


MCT-MGP 


ЕМНАЛГЕН GRAPHICS ADAPTOR 0149.95 
100% IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 

ж 256% OF VIDEO RAM ALLOWS 640 X 250 IN 16 OF 64 
COLORS a COMPATIBLE WITH COLOR AND 

MONOCHROME ADAPTORS 

MCT-EGA 


COLOR GRAPHICS ADAPTOR 3439.95 
COMPATIBLE WITH IBM GRAPHICS STANDARDS 

8 SUPPORTS HGB. COLOR & COMPOSITE MONOCHROME 
ж 640 320 X 200 RESOLUTION LIGHT PEN INTERFACE 
MCT-CG 


MULTIFUNCTION CARDS 


MUFVOGRAPHICS MULTI ia Ч.Ч 
TOTAL SYSTEM CONTROL FROM A SINGLE Бі OT! 

в СТАЕ 2 FLOPPY'S, SERIAL, PARALLEL, GAME FORT 
CLOCK CAL в RUN СОГОН GRAPHICS SOFTWARE ON А 
MONOCHROME MONITOR 

MCT-MGMIO 


MULT HD FLOPPY s79.95 
A PERFECT COMPANION FOR ООН MOTHERBOARDS 

a SUPPORTS UP ТО 2 366K FLOPPIES 720K WITH OOS 32 
B SEHIAL PARALLEL GAME PORT CLOCK CALENDAR 
MCT-MIO 

MIO-SERIAL—-2ND SERIAL PORT $15.95 


MULTI VO CARD $59.95 
USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 

в SERIAL PORT. CLOCK CALENDAR. WITH BATTERY BACK- 
УР я PARALLEL PRINTER PORT ADDRESSABLE AS LPTI 
OR LPT2 

MCT-1O 


AT MULTIFL'VETIDV CARO 
ADOS UP TO 3 MB OF RAM TO YOUR АТ 
а USER EXPANOABLE TO 1 5 MB, OR 3 MB WITH OPTIONAL 
РЮОҮВАСК BOARD (0 К INSTALLED) в INCLUDES 
SERIAL AND PARALLEL PORT 
MCT-ATMF-MC PIGGYBACK BOARD 
ATMF SERIAL-2NO SERIAL PORT 


$179.95 


$29.95 
$24.95 


AY MULTI HD CARD psu. us 
USE WITH MCT-ATFH FOR MINIMUM Of SLOTS USED 

ш SERIAL, PARALLEL ANO GAME PORTS а USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 


T-ATIO 
ATHO-SERIAL—2ND SERIAL PORT 


MEMORY CARDS 


576K HAM CARD 259.95 
А СОЧТІВОСОЗ MEMORY SOLUTION IN А SHORT SLOT 

a USER SELECTABLE CONFIGURATION UP TO 576% 

= USES 64K 8 2564 HAM CHIPS {2ЕНО X INSTALLED) 
MCT-RAM 


EXPANDED MEMORY CARD #129.35 
2 ME OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 
FOR AM XT m CONFORMS TO LOTUS INTEL EMS m USER 
EXPANDABLE TO 2 МВ а CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK AND SPOCLEH 
МСТ-ЕМЗ 

MCT-ATEMS AT COMPATIBLE VERSION $138.95 


DRIVE CONTROLLERS 


FLOPPY DISK CONTROLLER gra. us 
QUALITY DESIGN FOR SINGLE SLOT CONTROL OF 4 
FLOPPY S а INTERFACES UP TO 4 FUOD S TO AN IBM PC 
OR COMPATIBLE а SUPPORTS BOTH 05 DO AND DS QC 
WITH DOS 3 2 

MCT-FDC 


1.2 VH FLOPPY CONTROLLER £69.95 
ADD VERSATILITY AND CAPACITY TO YOUR XT 

т SUPPORTS 2 ORIVES. BOTH МАУ BE 360% Oft | 2 MB 

и ALLOWS БАТА TO FLOW FREELY FROM XT $ TO AT S 
MCT-FDC-1.2 


FLOPPY/HARD CONTROLLER 2739.95 


XT SYSTEM STARVED FOR 510752 THiS CARD FREES ONE 
UP № INTERFACES ЦР TO 2 FOU S & 2 HOD'S. CABLING 
FOR 2 FDU-1 HDD в SUPPORTS BOTH 05:00 4 DS'OD 
WITH DOS 3.2 

MCT-FH 


$24.95 


AT/FH CONTROLLER 8744.95 


FLOPPY HARC DISK CONTROL IN А TRUE AT CESIGN 
а SUPPORTS ИР TO 2 360K 720% 1 2МВ FOO'S AS WELL 
MCT ATE USING STANDARD CONTROL TABLES 


ALL DISK CONTROLLER 

IMPROVE SPEED AND STORAGE OF YOUR АТ 
COMPATIBLE a SUPPORTS UP TO 2 ALL НАНО DISCS ANO 
2 FLOPPY DHIVES 8 SUPPORTS 360/720.1 2 MB 
FLOPPIES IN 5 257 5 35" 

MCT-ATFH-RLL 


INBOARD 386/PC 
$895.00 


UPGRADE YOUR XT ТО А 385 FOR LESS THAN $1000 

в l MHZ PROCESSOR REPLACES 8088 ж t MB 
INSTALLED m EXPAND TO 3MB WITH PIGGYBACK CARD 
т 5 YR WARRANTY 


INBOARD 385/AT 
ABOVE BOARD PS 288 
ABOVE BOARD 286 


JDR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS, CA 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


ORDER TOLL FREE 800-538-5000 


COPYRIGHT 1988 JOR MICRODEVICES 
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DISK DRIVES. 


Тамыз” IMTIVE 

* ULTRA HIGH DENSITY 

* ALSO WORKS WITH 7208 DISKS 
FDD-1.44X —BLACK FDD-1.44A—BEIGE 


Ve HEIGHT FLOPPY DISK DRIVES 


514” TEAC FD-55B DS/DD 380K $90.95 
Баз” TEAC 20-556 DS/HD 1.2M $120.25 
5'^" FUJITSU M2551A 08/00 360K $88.95 
Ba” FUJITSU M2553K DS/ HD 1.2M $119.95 
5'4" 05:00 360K $59.95 
Swe DS; HD'1.2M $109.95 
39: MITSUBISHI 08:00 (AT OR XT) $129.95 


BACK ЦР 4D MB IN 40 MINUTES' 
9 EASY-TO-USE MENU DRIVEN 
SOFTWARE 
в USES STANDARD 
ӘЖК DATA FORMAT * 
æ FULL А INCREMENTAL 
BACK-UP b 
Е PARTIAL & FULL RESTORE 
AR 6240 XT РОЯ XTS& AT S 
AR 5540 AT AT & ONLY. 2X FASTER 
TAPE NOT INCLUDED 
ТАРЕ CARTRIDGE—40 MB $24.95 


20MB HARD DISK 


ON A CARD 


"249 


8 SAVES SPACE ANO REDUCES POWER CONSUMPTION 

я IDEAL FOR PC $ WITH FULL HEIGHT FLOPPIES 

8 LEAVES AGOM FOR А HALF LENGTH CARD IN 
ADJACENT SLOT 
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BUILD YOUR OWN SYSTEM 


DVER 20,000 JOR SYSTEMS 
HAVE ALREADY BEEN BUILT. 


EASY ТО ASSEMBLE iN Нат? COMPATIBLE 


HOURS WITH A SCREWORIVER. 
SAVE MONEY AND LEARN 
ABOUT YOUR COMPUTER АТ 
THE SAME TIME. 


Іс MHZ АТ 
COMPATIBLE 


часа” 


10 MHZ XT 


INCLUDES SERIAL PORT 2 PARALLEL ING y, 
PORTS. CLOCK CALENDAR AND GAME 

ADAPTOR AUNS COLOR GRAPHICS ON 

A MONOCHROME MONITOR ES 
в MOTHERBOARD 

ә 256K НАМ MEMORY 

в 135 WATT POWER SUPPLY 
= FLIP: TOP CASE L 
а AT STYLE KEYBOARD Ма É j A 

a 360% FLOPPY DRIVE Ex, 4 
a MONOGRAPHICS LO CARD 

= MONOCHROME MONITOR 


“58a” 28 


e 12 MHZ BABY AT MOTHERBOAAD 
a 256K RAM MEMORY 

8 MINI-AT CASE W POWER SUPPLY 
# AT STYLE KEYBOARD 

в 12MBFLOPPY ORIVE 


16 MHZ 


~ 
1 МВ 386 ТАРЕ Stony 


— 
Aus 44 % & 
LA b у 


и 
| e FLOPPY HARD ORIVE CONTROLLER — 5; LS d Ұ-өуж. Qt; 
RE 22908” x M TO auna 


a і MB ВАМ ON BOARD 
ш 200 WATT POWER SUPPLY 

ө AT STYLE CASE 

8 ENHANCED AT STYLE KEYBOARD 
a 12 МВ FLOPPY ORIVE 

= AT FLOPPY HARD CONTROLLER 
& MONOCHROME MONITOR 

8 MONOGRAPHICS CARD 


@ MYLEX 386 MOTHERBOARD еу, ОМ 


MOTHERBOARDS 


| TURBO 4.77/68 MHZ $99.95 үр MHZ MINI В0286 9399.95 


| &477 OAB мн2 OPERATION WITH 8608-2 & OPTIONAL я G МНЕ. 10 MHz (01 WAIT STATE) t2 MHz (1 WAIT STATE} 
8087-2 CO-PROCE S5OR a USES ZYMOS ASIC'S FOR LESS CHIPS, GREATER 
| « FRONT PANEL LED SPEED INDICATOR AND RESET RÉLIABILIT Y 
SWITCH SET SUPPORTED a SUPPORTS 256K -1024K MEMORY 
s CHOICE OF NORMAL TURBO MODE OR SOFTWARE 8 RE-CHARGEABLE HIGH CAPACITY NI-CAD BATTERY 
SELECT PROCESSOR SPEEO в 0 16-817 SLOTS 28 BIT SLOTS 
| MCT-TURBO в MOUNTS IN STANDARD XT CASE 


MCT-BATMB- 12 
MCT-XTMB STANDARD MOTHERBOARD $5795 МСТ.ВАТМВ & 10 MHZ MINI $0286 BOARD — $389.95 


80286 65/8 MHZ $3739.95 16 MHz MYLEX 386 $Ib549.00 


№ В SLOT (2 EIGHT BIT. 6 SIXTEEN BITI AT MOTHERBOARD a | MB RAM ON BOARD 
к HARDWARE SELECTION OF & OR в Mr? = 8 SLOTS. 2 0-81, 6 16-BIT 


E 1 WAIT STATE a SUPPORTS 80287 MATH CO-PROCESSOR 
в KEYLOCK SUPPORTED ВЕЗЕТ SWITCH FRONT PANEL s SUPPORTS 80387 W ADAPTOR 
LED INDICATOR 8 54 KB CACHE FOR NEAR 0 WAIT STATE 
и SOCKETS FOR 1 MB OF RAM ANO 80287 a USES AMI BIOS 
в BATTERY BACKER CLOCK MCT-386 MB 
MCT-ATMB 


MCT-386 MB-4 4 MB MEMORY INSTALLED $2649.00 
MCT-386 MB-MCB MATH CO-PROCESSOR 
ADAPTOR BOARD $149.00 


EPROM 
PROGRAMMER 


"27299" o 


PROGRAMS 27XX А 27XXX EPROMS UP TO 27512 

s SUPPORTS VARIOUS PROGRAMMING FORMATS ANO 
WOLTAGES 

а SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

өе READ, WRITE. COPY. ERASE CHECK ANO VERIFY 

e SOFTWARE FOR HEX AND INTEL HEX FORMATS 

MCT-EPROM 

MCT-EPROM-4 4 GANG PROGRAMMER $189.00 

MCT-EPROM-10 10 GANG PROGRAMMER $299.95 

MCT-PAL PAL PROGRAMMER $260.95 

MCT-MP PROCESSOR PROG. $199.95 , 


JDR Microdevices’ 


JOR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030 
LOCAL (408) 856-5200 FAX (408) 378-8927 TELEX 171-110 


ORDER 
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10 MHz SINGLE CHIP X1 


DEVELOPMENT TOOLS 


TOLL FREE 800-538-5000 


| Wr 4 t к” = T. | 
мощный К 


ini = HE, 


;‚ о 


$ IP єўз- 


= SINGLE CHIP USES LESS POWER IMPROVES RELIABILITY 

т” KEY SELECTABLE SPEEDO. 4 77 МН; GR t0 MHz 

8 21 TIMES FASTER THAN A STANDARD 

8 RESET SWITCH. KEYLOCK AND SPEED POWER 
INDICATORS SUPPORTED 

MCT-.TUREO-'0 


CONTINENTAL U.S. AND CANADA 


| i A powerful and easy to use connectivity 1001 
RO M-DR IVE That tets you hook together any two IBM PC 
« Lip to Two З60К ROM-DRIVES ' compatible computers and transfer fites in 
* Afows Diekless Operation | either direction ai speeds exceeding 115,000 
• Put DOS and Applications in "unt NB baud. 
EPROM | | El. Serial and parallel 
* Short Card, Selectable Address | Two way transfers 
«МАКЕНОМ Software and UMC-E bs] i 
Board Bir T ™ жш, дій 
* Dehvery From Stock. |. The $595 Solution to 8051 Мойт зра 
ES NI Product Development | жар 
Print facility 
The PDKS1 is а | and economical i i 
choice for tha арте ol аа ынта анана 
systems. The РОК51 is used with an ІВМ-РС or | Зи" and 3" disks 
equivalent and includes: PS/2 ready 
" 5ІВЕС- 8052 Basic Microcontrofier 


* ROM -Quaod Mons Üebugger Complete only $59.95 


Supplies | To order cali 1-800-883-8455 
e Documentation, Tutorial and More 
nee ici AMICA 
ч ? к 
4 Binary Technology, inc. Д — 1025. Main Street Park Ridge, IL 60068 
F Main 5t. Р.О. Box 87. Meriden. NH 03770 4 


1MBIT оо» 
51258 оо» 
41464 isins 
41256 то 
41256 іго- 
p 41256 isons 
2 = | 41264 isons 
РС488 BN, 4164 isons t: NE [enn rend 
ee * For туз араға 20 Рес T рем Сы replacemen hardware, іа 
LOW COST PC/XT/AT INTERFACE шасы | purchased software. As little as $39/yr. covers: 
FOR IEEE-488 (GPIB/HPIB) o Fire * Theft » Power Surges 
* Earthquake * Water Damage • Auto Accident 


For information or immediate coverage call 


43: 
88 


ЗИ: 


& UP TO 4 BOARDS PER COMPUTER 
6 CONTROLLER / TALKER / LISTENER 
e CUSTOM SOFTWARE SUPPORT AVAILABLE | t fee сө 
а COMPATIBLE WITH MOST 1ЕЕЕАВ8 SOFTWARE 
PACKAGES FOR THE ІЕМ PC 


e QUANTITY DISCOUNTS | in Obio call 1-614-262-0559 


VISA MC AMEX Col! today for detasheeti! | Sie 
B&C MICROSYSTEMS | D) 8 0) 88 | 


VOULAME OWT 
vei Сан e Re rie p s — rrr ты 2 SAFEWARE, The Insurance Agency Inc 
ME HANES №5 ССР, OLIAPVANTESD WITH PROMPT (1 IVEHY 


Pi. am? кн n x- ть WE S52 yd zu a 


Г: 
RR 
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DATAFLE X- 


e Multi-user Database! 
ө Powerful! 
@ Multiple Operating I. 
System Compatibility! GANG/SET Ж 
@ Attractive Dealer (EEPROM — us 
Pricing! MULTIPROGRAMMERS " 


Serial Фанни Parallel 


Ж. P) 


Convert What You Have 
To What You Want! 


* Cantronéne Parana! 
Handshake 
" Comeati 3% x 40 x ТҰ 


нық wt your peripheral choices be tinea by ma 

мее же 4 er ae High Pea uice УРО 

Wie бары) on the 

амын іп Cho Wer Le еште ful) band 

Cale 6005050 tà 19 2, with handshake signals to maximize 

trenata «іНенесү Оена documeniation allows 

sum Ара ingigltalion, e Ihe Modal 770 or 
M TTS (Ранын) Tod 


ony “89. 


e Full Dealer Support! adu ose | поете GA NG ЕО 


Datafles су ә падет of Dana Access € Programs virtually ОЙ 24, 2.5 pn (EJEPRORN& 
ivi е RAM expandabie to 2 Byte 
Dealer Inquiries Invited ое Мерс з ibd 
i at -pin Micros, & [EjPLOZGAL/FPLA 


At e VE Moni 12. 3 
ШЕЕ | | ЗҒаоо-523-1565 


кетй 1.407. Lind 
24000 Telegraph Road : 


Southfield, Michigan 48034 USA В УТ am" IO em ex ro FL 1487 
(313] 352-2345 i | 3815 Telex BYTEK 


Pesa 
Call (503) 474-6700 ot 474-6701 
For FAST Delivery 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


INQUIRY # COMPANY PAGE 
Yr кР ""———— ÓÓ 11 
BAEN BOOKS ............, —— LA 

785 BORLAND 
INTERNATIONAL .............. 67, 213 
944 BRODERBUND SOFTWARE........ i91 
780 ВОТТОММАКЕ.......................... 67 
754 CALCOMP......... КОЛУК ЛҮГҮ 67 
XE ССР... азыр ышы ына! 
783 CHRONOS ЗОЕТЧМАВЕ............... 67 


INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE 
939 АСТІУІБЮМ............... — 191 888 — APPLE COMPUTER............ 11, 134, 
900 ADC & А$$ОСТАТЕ$................. 171 889 213, 239 
ADDISON-WESLEY.............. 11,51 890 
752 ADVANCED LOGIC APPLIED REASONING ............... T 
RESEARCH ........................... 67 753 ARCHE TECHNOLOGIEG............ 67 
ADVANCED MICRO DEVICES ....263 773 — ARITY isse 67 
781 ADVANCED SOFTWARE ............. 67 787  ASHTON-TATE ............- 67, 102, 171 
769 АГЕ PRODUCTS........... enne 67 789 
"Пост нане 121 901 
941 ANTIC PUBLISHING................. 191 910 
COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: 


For June, our Product Focus will explore the high and low bits of 13 
9600-bit-per-second modems. 


System reviews commence with Advanced Logic Research’s FlexCache 
20386 system, which is claimed to be faster and less expensive than the 
Compaq Deskpro 386/20. Our review should be revealing. This is followed 
by a look at two hard-disk-drive-equipped laptops: the NEC MultiSpeed HD 
and Hewlett-Packard's Vectra CS Model 20. 


In hardware reviews, we show what can be done if you want an 80386 
system without buying a whole new computer. Replacement motherboards are 
an increasingly popular alternative. We'll take a look at examples from 
Fortron, Micronics, Turn-Point America, and Whole Earth Electronics. 

The AST Mac286 installs in your Mac II and gives you the option of 
running DOS programs with a surprisingly high degree of compatibility. 


IBM's О8/2 is covered in software reviews. How does it differ from the 
version for compatibles? What can you expect your DOS software to act like? 

ProBAS is a $99 collection of over 200 subroutines, callable from BASIC, 
that give you useful new control] over your computer. 


Our application reviews begin with a comparison of 4th Dimension and 
Double Helix database packages, continue with a comparison of Surpass and 
Quattro spreadsheets for MS-DOS machines, and culminate with a review of 
Q-Calc, a spreadsheet for Unix machines. 


Short Takes for June include Aldus's Freehand graphics package, National 
Datacomputer's hand-held, MS-DOS-compatible Datacomputer 3.0, 
Supermac Software's new Pixel Paint drawing program, Peter Norton's 
OS/2, TOPS 2.0 networking software, and Infostructures' PopDrop and 
Waterworks' RAM Lord. 


In Computing at Chaos Manor, Jerry Pournelle introduces a new member 
of the family, Zanna Lee, the Zenith Z-386. In Applications Only, Ezra 
Shapiro applies his unique point of view to subjects of common interest to 
microcomputer users. 
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IN DEPTH: 


BYTE takes special pride this month 
in presenting the first of its new 
benchmarks. An article by Rick 
Grehan, Tom Thompson, Curt 
Franklin, and George Stewart—the 
designers and programmers of our 
new suite of tests—provides an 
analysis of what they've done and 
what you can gain as a result. Since 
it's an area with direct and obvious 
importance for the microcomputer 
community, BYTE has decided to 
take an active leadership position by 
formulating new, accurate methods 
for measuring performance. In 
addition, a view of benchmarks— 
their successes and failures—comes 
from Bill Nicholls, an article on how 
to design a CPU/FPU/Memory 
benchmark is Ron Fox's 
contribution, and a critique of some 
microcomputer performance tests 
will be presented by Al Aburto. 


FEATURES: 


In the Circuit Cellar, Steve Ciarcia 
begins the first of a two-part project 
on a biofeedback monitor. Dick 
Pountain takes a look at the 
technology of the Abaq transputer. 
Peter Wayner's article is on 
factorial-base representations, and 
David Fox presents a piece on 
memory management in C. 


INQUIRY # COMPANY PAGE 
777  COBRASYSTEMS ............ — ОТ. 
COGNITIVE APPLICATIONS ...... 285 
885 COMPATIBLE SYSTEMS ............ 134 
COMPUTABLE FUNCTIONS. ...... 285 
902 COMPUTER ASSOCIATES ......... 171 
CONTROL DATA ......................121 
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READER 
SERVICE 


To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor- 
respond to the inquiry number listed with the advertiser. This index 
is provided as an additional service by the publisher, who assumes 


no liability for errors or omissions. 


* Correspond directly with company 
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519 PEACHES ENTERPRISES 88MW-6 
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237 PROGRAMMER'S PARADISE 40,41 
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* BYTE TIPS 88М/АТ-6 
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* CALENO 834-29 
66 COMPUTER BOOK CLUB.THE 289 
82 CYBER RESEARCH 344 
97 EDR CORP 59 
395 HOPE CIRCUIT 834-209 
150 JOHN WILEY & SONS 43 
495 LOGIC TREE COMP. CTRS. 88PC-1 


MACMILLAN BOOK CLUB INC 33 
MCGRAW-HILL BOOKS . 8BMW-11 


MCGRAW-HILL BOOKS — 68PC-10 
MCGRAW-HILL BOOKS 885УҰУ-5 
MCGRAW-HILL INFO 260,261 
MCGRAW-HILL NR! 305 
MICROSOFT CORP 120 
MICROSOFT CORP 120 
NEURAL WARE 80А-18 
NEURALWARE ВЕНЕ. 2 
OSBORNE/MCGRAW- HILL 243 
OSBORNE/MCGRAW-HILL 283 
PC EXPO 188,188 


ROBT ТІММЕҮ GRAPHICS ВВА-37 


549 DESKTOP 
PUBLISHING 

@ ADOBE 148,149 
336 DESTINY TECHNOLOGY | 287 
527 MERLINPUB GROUP 885Е-4 
228 PERSONAL TEX 124 
285 SWFTE 109 
" MISCELLANEOUS 
* BEST WESTERN 24 
95 DUNNET 18 
182 MERRITT COMPUTER 292 
211 ON-TARGET ASSOC 350 
331 PST 53 
258 RAMBENDERS 312 


AOST, TINNEY GRAPHICS BBM'W-8 
ROBT. TINNEY GRAPHICSBBPC- 14 
ROBT TINNEY GRAPHICS 88SW-6,7 


263 SAFEWARE . , 361 
283 SUPERFUNDFINANCIAL. 46 
* TOSHIBA AMERICA INC 208 
550 OPERATING 
SYSTEMS 

140 !GC 105 
155 KADAK PRODUCTS LTD 322 
164 MICROPLOT 218 
250 QUANTUM 231 
275 SOFTWARE LINK 19 
276 SOFTWARELINK — 19 
298 ТХМ, INC 284 
551 ON-LINE 
SERVICES 

376 AL DOWNLOADING 88А-3 
450 BIX 294,295 
379 BIX 84-27 
69 COMPUTER SPORTS WORLD 94 
* MCGRAW-HILL NEWS 313 
209 ON-LINE ACCESS 270,271 
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A MESSAGE ТО 
OUR SUBSCRIBERS 


ROM TIME TO TIME WE MAKE 
the BYTE subscriber list available to 
other companies who wish to send our 
subscribers material about their products. We 
take great care to screen these companies, 
choosing only those who are reputable, and 
whose products, services, or information we 
feel would be of interest to you. Direct mail 
is an efficient medium for pre- 
senting the latest personal com- 
puter goods and services to our 
subscribers. 
Many BYTE subscribers ap- 
preciate this controlled use of 


ТІР 


SEND FOR YOUR 1) 
SUBSCRIBER I.D. CARD 


EV IE Macazine 


ATTN: SUBSCRIBER SERVICE 
PO. Box 7643 
IEANECK, N] 07666-9866 


our mailing list, and look forward to finding 
information of interest to them in the mail. 
Used are our subscribers names and addresses 
only (no other information we may have is 
ever given). 

While we believe the distribution of this in- 
formation is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber 
who does not want to receive 
such promotional literature. 
Should you wish to restrict the 
use of your name, simply send 
your request to the following 
address. » 

A 


SUBSCRIBERS ONLY!* 


Use BYTE в Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 


If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber [.D. Card, in boxes in Step 5 below. 
(Do not add 05 to fill in blank boxes) 


3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes) 


CALL TIPS 4) 


Now, on a Touch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: “Enter Subscriber Number” 


SUBSCRIBER AND 


ISSUE NUMBERS ignoring blank boxes) 


(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 


Enter JDOOOOOOO8 GB 
6) When TIPS says “Enter magazine code & isaue code” 


Enter DOG (E) (Wi (W) 


ENTER YOUR 
INQUIRIES 


7a) When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


END SESSION 8) End session by entering У @ Ш 8 (8) 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-928). 


If you ure not a subscriber fill o out the subscription card found in this issue or, call BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 
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ee 5 тш : ы "ЖЕ | Және 
Information Retrieval Service 
To assist you in making your evaluations, purchasing decisions, or recommendations, you can 
request further information directly from the manufacturer or service company on products and 


services advertised in this issue. There is no charge, no obligation. Just complete and mail the 
attached post-paid, self-addressed reply card, and we'll do the rest. 


Print your name and 
address and mail. 


Check all the appropriate 
answers to questions 
"A" through “F”, 


Circle numbers on reply 
card which correspond to 
numbers assigned to 
items of interest to you. 
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| Fili out this coupon carefully. PLEASE PRINT. Requests cannot be MAY 495ASU 
| honored unless the zip code ls included. This card is valid for 6 months 12 34 5 8 ? 8 9 10 9o ! Gu 96 Y 008 09 x: 2 2 2 X033 10 
from cover date. 3B 3-9 » 2525-9» 9«€u9gau:is.usags9g89 
| A. Wha із your primary job function? 5 яз 601 Cg &j ыы UU 0$ UU OeeANNnHRRAMAHBEARrHAAN ® i! 
| (Check one only) D. Your next step after information сии нии ни июн Mum um ws ни ne CP E 
| D Busi О негі is тойт M9 110 111 112 113 зм 115 1106 107 ИВ tO 10 121 122 023 120 125 126 127 126 129 10 м 10 733 1и 15 
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Our Silentwriter™ LC890 is the first desktop sublishing printer that gives you both popular 
standards for creating graphics and type: true Adobe PostScript® and LaserJet Plus emulation. 
That alone would be enough to cause headlines. But we also added many 
——— more fcatures to simplify desktop publishing. Like both Apple and IBM 
Pt p CUu compatibility. PC Week stated, “the LC890 

- ix is actually better than having both an Apple 

NEC'sSilentWriter Printer Boasts | LaserWriter Plus and an HP LaserJet Plus on 
PostScript, HP LaserJet Plus Emulation — your desk.” Equally impressed, PC Magazine 
pass beaks пот pound on ее imm | аң mes mee pow and «ижа AW Ced it an "Editor's Choice.” And cited it 
ді wh а nds Sooo Acne sams i their "Best of 1987" issue. 
T | че - And because фе Silentwriter has а simple, 
trouble-free printing mechanism, it will be creating headlines for years to come. In fact, it’s twice 
as reliable as ordinary lasers, with an average life of 600,000 pages. 

If you don’t require the power of our LC890, con- 


| 
- 
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sider the rest of the family. The LC850 for text applica- | NEC PRINTERS. THEY ONLY STOP 
tions and the LC860 Plus for text and less complex — / _ Ja WHEN YOU WANT THEM TO. 
graphics. т mpm. 

lo start producing your own headlines, іш | > Ҹо УД 


call 1-800-343-4418 (in MA 617-264-8635). E A S ai T 
We'll send you reprints of all the great Кы е ч лиа са 
reviews and the name of the NECIS dealer = 


nearest you. 
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САС. NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719, 
Reprinted from PC Magazine Jan. 12, 1988. © (987 Ziff Communications Company. 


Tandy Computers: 
Because there is 
no better value, 


Tandy Business Solutions 


Design your system around 
the broadest selection 
of PCs in the industry. 


Tandy Computers are the best-selling 
IBM® PC compatibles in America. From 
the latest 386 technology and highly ex- 
pandable 286 systems to portables, we have 
it all. What's more, we offer the system so- 
lutions your business can depend on for 
years to come. 
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Workgroup Solutions. Our 3Com? work- 
group lets people and PCs work together, so 
your entire office can share information and 
route messages—electronically. And with 
IRMALAN™, up to 20 people in your work- 
group can access an [BM mainframe. 


Multiuser Solutions. We've logged more 
years of experience with XENIX® multiuser 
systems than anyone. And we offer SCO" 


Б. -—" mon c! | business productivity software that's de- 
= --------- signed expressly for multiuser efficiency. 
Tandy 3000 HL Tandy 1400 LT Total Support. Radio Shack Computer 


Centers offer rhe most comprehensive range 
of support services in the industry. The bot- 
tom line? We work hard for your business! 


| onn Ш 2 ЖШ 
Send me a 1988 computer catalog. 


Mail to: Radio Snack, Dept. BB-A-879 
300 One Tandy Center, Fort Worth, TX 78102 
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Tandy 1000 TX Tandy 1000 SX ZIP Phone 00 — — 
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Radio Shack 


жаа TM (BM Corp. ХЕХЕ TM Microsoft Carp. SCO/fg. COMPUTER CENTERS 
calla ішінді m A DIVISION OF TANDY CORPORATION 
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